| ELECTRICITY: - 
| 5 3 98 
; \ f ne e de in this philoſo- 
| phy brings us not immediately to the knowledge 
1 of the firſt cauſe, yet it brings us nearer to it, 
| and on that account is to be highly valued. 
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UR — of natural 
cauſes and effects can 
only proceed from experiments 
| ithfully 
related. Nature is no otherwiſe 
known than from trials made 
A 2 upon 
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„ DEDICATION. 
v pon herſelf, and while we ad- 
Vance in theſe trials, ſtep by ſtep, 
as ſhe leads the way, our re- 
ſearches generally prove juſt 
and accurate. It muſt indeed 
be owned, that our hopes are 
ſometimes diſappointed, but our 
very diſappointments frequently : 
3 inſtruct; and by miſling truth - 
* in one cath, we-often find her 
mamaore eaſily in another. 


I.̃ux s method of proceeding | 
; by experiment has of late years 
opened a large field of know- 
8 3 ledge, and the proſpeet wonder 
* fully widens. as we move for- 
Wards. Great diſcoveries have 
2 been made 1 in this part of phi. 
| WJ, loſophy; ; 
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DEDICATION. v 
loſophy 3 but perhaps as great, 

* greater, remain ſtill behind: 
and there ſeems full room left 


for tarther i Inquiries, KG 


- Evecraictry | is a part of 
voto philoſophy, hi- 
therto the leaſt inquired into; 
and however extenſive in itſelf 
(perhaps no property of matter 
more ſo) has been ſo little cul- 
tivated, that a ſufficient num- 
ber of facts have not yet ap- 
peared, upon which its laws 


may be eſtabliſhed. To inve- 


ſttigate its laws, and from thence 

to deduce ſome certain princi- 
ples of ſcience, is the intention 
of the n Treatiſe, which 


A 3 | lays. 
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n DEDICATION, 

| > lays before you a great variety 
of experiments, moſt of them 
new, and ſome ſurprizing. 18 
As whatever tends to pro- 


5 mote uſeful knowledge, tends to 


| advance the happineſs of man- 


though imperfectly executed, 
cannot fail of meeting with your 
approbation. And befides, there 
is no perſon, to whom a treatiſe 
on this ſubject can with more 
juſtice be inſcribed, than to him 
whoſe own reſearches; and whoſe 
incouragement and aſſiſtance to 
the late Mr. Stephen Gray gave 
riſe to thoſe extraordinary ex- 
periments, which have ſince ex- 
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| Gited the curioſity of the Pub- 
lic to cultivate this part of phi- 
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HERE there are many. gs 
| Va hid. ſeem to point as ſorne "ana 
— philpvphy, it is very diffenlt e 
apoñd the tomptation of becoming | 
The: following -nferialp, in the hands . of | 
Newton, or a Boyle, would probably have. con- 
— Al _ potent | 
every experiments d 
——— Wt only to ſame. igeneral = 
 concluſions..: Far dug method. is xecommended | 
by the former, where. the inveſtigation of, diffs 
cult. chings is bequired And it is ertainly the 
moſt eligible: but this I was, convinged of t 
late, nor have I had leiſure ſineæ Ad firſt pb 
Ucation, to put what: I now pteſent a! ſegand 
time to the public into any other form. D vad 
One of my principal views: has been to they 
from experiment, that there id a vety ſubtilo 
fluch (call it hy whet name you pleaſe) Which 
pervades ll bodies 4 and is diffuſed through 
dut* this whole globe, and its atmoſphere, 
| Another, that in bodibs of tha ſume bull, there 
ſtems to be thore of it in light, than in heavy 
bodies. The former having more potes, or va- 
cuities in Gun; than the latter, And further, 
1 * AAT | | that 
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that all bodies, under certain = pe" ok 
| ay $ this 12 25 originally had. 
And on the contrary, all bodies, under certain 
Actually do loſe —— 7 
this fluid. Mr. Franbiyn of Philadelphia; uuthot 
of ſorne very curious experiments on the fame 
ſubject, diſtinguiſhes this difference by plus ind 
erden blow alin «29 vow i 
have like wiſe endea voured to confirm What 
Sit Yat Newton fuppoled' cbndetming a me- 
dam, being diffiſed over che ſurfabes oF bo. 
| ies; Which be thought highly probable, us the 
| phbrnomens af Night were ſcarcely t beer 
7 Plkried Without it. Ard there ig great reafbn to 
believe it i 4 principal agefit in moſtt ef che ef- 
ſets in electricity. „4 0 onal 
[118 In chis editian ſome inaccuracies may ſtill 
3 have eſcaped me, which muſt be expected im 
* © work of this nature, beit there is ſuch 
variety of experiments andi thoſe ſo diſfioult u 
daſs in ſuch a manner as to forma regulaf l 
ries” But though my ſucceſs: hetein has fullen 
very ſhort: of my wwiſhes g vet I hope that all 
_ theiideſetts will be candidly overlobked/:and = 
amended byiſome- abler hand, vrho has more 
leiſure and abilities ce i 
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N n er electrical ee 
effects produced are ſo very different, ad- 
cording to the different methods of per- 
forming theſe experiments, that we muſt care- 
fully attend to the moſt minute circumſtances 
before we can hope to artive at any certain 
knowledge of the laws by which electricity 
acts. To obtain this knowledge, the greateſt 
electric effects ſeem molt neceſſary. We thall 
therefore give an account of the ſeveral circum- 
ſtances we have always obſerved requiſite for 
n them: and afterwards ſet down the 
* ſign⸗ 


25 a Treatiſe on Elefricity. 


— by which bodies are known to be eleQri- 
fied; and how we are to judge of the different 
2 of electriſication. The machines, with 
which theſe kind of experiments are made, do 
| = not differ more in their conſtrùction than they 
do in their power of electrifying. It may not 
3 be improper therefore "firſt to give a deſcrip- 
tion of the machine with which the principal 
| Lis of the following experiments was made. 
ADH R repreſentsa frame of wodd two fegt 
two inches long, andeighteen inches broad. The 

ſides of this frame are three inches by one and 

a half; and the diameter of the wheel FG, 

_ which alſo is of wood, fiſteen inches. The 
axis of the wheel, E E, is ſo contrived, that it 
can be taken out and the wheel ſepatated from 
its axis, by which means they may be laid in 
the ſquare AM MH; it being large enough to 
hold not only them, but other parts of the 
machine. GG repreſents a glaſs cylinder with 
metal ends twelve inches long, and five in dia- 
meter. P, a pulley three inches diameter, fixed 
to one of the metal ends: round this pulley 
and the wheel F G is a cord or ſtring of cat- 

gut, which turns the cylinder round. The glaſs 
is rubbed by a cuſhion C, nine inches long 
made to preſs more or leſs againſt the cy- 


r by the ſcrew y, paſſing through n 
cCroſs- 


A Treat on Blefricity. 3 
 cf6ſs-bar of wood d d, 'fixed upon the upper- 
part of che frame AM MH. p, repreſents'a' 
ſmall pale) of bra6s to tighten or lacken de 
aun by moping it Higher or lower : and it 
is prevented from flipping lower by a ſmall 
ſcrew h. The ſame pulley alſo ſerves to keep! 
the ſtring from rubbing againſt itſelf when 
Nager by turning the * of metal in which 
pulley > "fixed a little on one fide." ww, 
or ef aug; ſtraight wires of equal lengths; one 
end of each is bent round, Pip the con 
of hanging them om a thicker wire daa. The 
wires may be'raiſed or lowered by fliding it in 
the hole o, let into a bat of iton BB. This 
ur is ſupported by filk lines, LLL L, tied to 
fout i er Wodh 7 1,2, 3, 4. The whole 
3 is faſtened upon a table T T. by three 
hold-faſts with ſcrews under the angles of the 
frame SDK 
As to the ſeyetal circutnſtance that are ne- 
ceſſary to be obſerved: 
1. Tux cylinder ſhould be 90 inches 10 dia- 
meter at leaſt, and about twelve inches long. 
Ir the cylinder be eight or nine inches in 
diameter, all the following experiments may 
made with it; which is not-the caſe with 
a leſs, for ſome experiments require a larger 
pe than qthers; as will appear hereafter, 4 


| | B 2 Ws 


4 J Feliſſe on Eleetricity. 
Wr make uſe of a cylinder, becauſe from 
glaſſes of that ſha pe, or oblong ſpheroids, which, 
approach nearer-to-cylinders than ſpheres; | we, 


have been able to produce the eſt effe 
That cylinders or pe bet oe the 1 


proper figures for this purpoſe, will be con- 
firmed affe not only. from reaſon but ex- 
periments. . 41 103 dr nu, yo. 0 
vl BE cylinder muſt be of an equal thick-, 
neſs, ot nearly ſo, if it can be had; and ra- 
ther hin. than thick, and of a. good. polich. 7 
. Ir muſt. have, no metal — thro' 
it, unleſs the axis be covered with cement, 
wax, reſin, pitch, glue, or ſome other ans 
ous matter which is not ſoft. 
Ir muſt be always freed from dirt a a 
dall. as well as from moiſture. or dam pneſs, 


[0 before any experiment be made with it. To ü 
1188 doo the laſt more effectually, the looſe dirt, and 4 
| 7 that which ſometimes is found to ſtick very by 


lk cloſe to the glaſs, being firſt wiped off, take a 
1 piece of clean dry flannel, and hold it near 4 
. fire till it be well warmed, then turn the wheel 
* and rub the glaſs all over from end to end very 
8 | well with it. 
5 5. Tur cylinder muſt not be heated too 
© much by continuing the friction of the cuſhion, 
11:8 but when an experiment has been made, let 
ills --- turning of the wheel be diſcontinued for a 
. | little 


175 
„ 


 A'Trtanje on Bleflricity. 5 
tte time, and the glaſs be rubbed again with 
the dry flannel; before afreſh erperimenkbe 
made. 3 T0. nen esst 01 
ws 5p ax Gadd mole be in the ſame good 
order for eleAtifying equally ſtrong, before any 
ur be begun to be made with it. 
o do this more effeually the 1 
Ane Cay bns muſt be res ts 25 
FJ. Tu cuſhion C muſt be about” three 


inches 155 than the cylinder is long 


S8. There muſt be a piece of clean dem 
leather (red was what I made uſe of) of a'con- | 
ſiderable length, and as broad as the cuſhion - 
Cis long; this leather muſt be moiſtened witha 
wer ſponge from time to time on the rough fide, 
and after wards, the dry fide mult be warmed 


a little by the fire; when this has been done, 
and the dry fide well wiped, to free it frm 
duſt and moiſtute (there being an oily matte 
brought out of the leather by heating it) place 
it between the cuſhion and cylinder, with the 
dry or ſmooth fide to the glaſs. Pin 
N. B. Ir the leather be gilt or covered o over 
with filver, braſs, or copper, and the meta 
fide applied to the glaſs (the other fide being 


wel moiſtened with water) it will do full”; as 
we 14 


9. Tux edges of this leather muſt not turn 
up: towards the cylinder; this may be pre- 
| B 3 vented 


6 OA Treatiſe an Electric). 
vented by rolling it vp, or turning it back ; * 
letting a ſmall weight hang to it. 
10. DIFFERENT preſſures of the cyſhion 
againſt the cylinder will produce very different 
effects, therefore the preſſure ſhould. be uni- 
form, and rather ſtrong than otherwiſe. 

11. Tux wheel — be turned always the 
fame way, ſo that the cylinder muſt turn, to- 
wards the points of the wires ww, that is from 
C towards w w and m, and not from C to- 
wards, m and ww. . Thoſe, points w w muſt 


half os four inches from the cuſhion. * m 
: 12, Tux wheel muſt be turned uniformly 
quick, and not faſter in one experiment chan 


9 (ſuppoſe thirty or forty turns in a mi- 
— nol where. it is mentioned. to the con- 


et "1% Taz bar BB muſt bn. an ach =F 7 
half or two inches in diameter, and the ends 
rounded off hemiſpherically, unleſs we men- 
tion the contrary, , 
14 Tax filklins LL, on 1 it hangs, 
muſt be of the thickeſt fort, and fix inches 
long at leaſt, and quite dry, and free from duſt 
and dirt, As to the colour of the filk lines, let 
them be red or yellow. 
15. Mx rA. bodies, and ſuch a will be par. 
ticularized hereafter * the name W 


A. Treat un Eleiricuys.. 76 
Arics, that are to be electriſed, muſt be free 
from duſt and dirt, — have 3 
corners, or not mu wires or ribg 2 
made uſe Hees hey approach towards edges _ 
or points io fome degree,.. by reaſon, of their 
ſmallneſs) unleſs at any nee da 
3 No points, comers, or ala. ot wall 
noa-elearic bodies muſt be any where near the 
body. to be.cledrified, or. the cylinder G j ex: | 
cept. thoſe points ww. banging 0 ee 
the cylinder. l 

17. ALL. non: electrics Gould * en 
eighteen inches at leaſt,, and points, corners; 
and edges, three feet, at leaſt, diſtant from the 
body to be eleAtified, or the cylinder G : un- 
leſs, they are; placed on ſuch badies as will heres - 
and even then points, corners, and edges of 
non · electric bodies muſt bo W ee 


2 


the contrary be mentioned. | 
18. No flame; late, or ſeams, mult be 
near the: machine. {> Vis | 23433! 


19. Tux air muſt be 0 Kan! 
ſolphur than it mur! is when the:daybor- 
evenings are very warm. | | 

20. Tus top eee whichabd goes 
chine is fixed; as well as the machins itſelf, 
muſt alſo be fred from duſt. a (bad 

3 21. Tag 
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8: A Treatiſe on Elefivici 
21. Tax table moſt ſtand on moiſt ground,” 


or if the table be in a chamber, a Wire paſſing 
from the machine'to the moiſt ground will do 


$3 101 * 10 18 Sr 


full as well. 
122; Warn we mention wax, it is with in⸗ 


difference, for either glaſs, reſin, pitch, ue; - 
* or hair, do as well. eu 


23. Common bees Wax of itſelf is too ſoft: 
therefors a quantity of reſin (half as much, or 
more) ſhould be diffolved: in it,” which will 
make the mixture; when cold, much harder 
and fitter for uſe. as dt 
24. Wurx either wax, reſin, pitch, glue, 
glaſs, hair, or filk lines are made uſe of, we 
always ſuppoſe them very dry, and freed from 
duſt and dirt; and the five firſt to be fix inches 
thick, and the two laſt to be ſix inches long 
at leaſt, unleſs the Were: be roman in 
any experiment. 4 
25. WHEN a body is to approach, or be! 
brought near an electrified body, we always 
ſuppoſe theſe three things to be carefully ob- 
ſerved. Firſt, that the approaching body be 
in contact with the earth at the ſame time. Se- 
condly, that the approaching part be a round- 


ed ſurface (a quarter of an inch at leaſt in ex- 


tent) free from points, corners, or edges. And 
laſtly, that it be moved towards the electrified 
body, not ſlowly, but very quick: unleſs at 


any 


A'Treatife. om Elofrieny. 9 
any time the contrary of any of theſs things'be 
mentioned. If the electriſied bod) be the ap- 
proaching body, We ſuppoſe it to be moved 
towards the other alſo very quick. 
26. Brok à freſh be made 
with the ſame body, we always e 
ſigns of its being electrißed remaining. 
257. Ir a perſon ſhould rub the glaſs ts 
his hand inſtead of the cuſhion, e ſuppoſe it 
to be in the ſame place where the cuſhion is 
placed, and with the ſame preſſùre with re- 
ſpect to the ſigns ON bodies are known 
to be electrified. 9 10 22380 Nie 13 > 2411 
Tux cylinder 6. or bir BB (or any other | 
body) is: ſaid to be electrified when light bo- 
dies of any kind ate moved to and from any: 
part of the cylinder or bar. And vrhen two or 
more very light or flexible bodies of any kind, 
placed near one another, and in contact with 
any part of the cylinder or bar, are made to 
recede from one another by rubbing the glaſs: 
only, the cylinder or bar is alſo electriſied. 
AA, the bar is likewiſe ſaid to be elec- 
trified when an exploſion and painful ſenſation: 
happens, on a perſon's approaching 'aby part of 
it with any part of his body. Or when an ex- 
ploſion happens on the 1 * non 
nn nee ns 9} 
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10 4 Nene en Blelritit. Ho 
Tus Gicht onothcils to-determiturthrdes. 
gree of eleArification- under certain ciruum- 
fances, n 0) we ONS gran 
follow : iD vo Ge Ai bi wWo! 
of 1. Wang a bach is deftrifed, ve dhe 
time it will take up before all figns of electri- 


| fication ceaſe: the longer tlie time is, the de- 


tes of electriſication will be the greater: 
2. Wu a body is electrified, obſerve the 
diſtance at which light bodies are moved to- 


wards it, and at what diſtance it will electif, 


another body, the greateſt diſtance is a ſign of 

2 of electriſicatioůonm. 

3. Wurn two light bodies are ſuſpended in 

threads, and electriſied, obſerve how: far they 
will recede from one another: when they re- 
cede the fartheſt, POP Is clecrification. 
is the greateſt. x el 
4. Warn « body jodlefrifed, obſerve-to: 
what degree that body is capable of electriſy- 
ing another body which is brought near it, 
both being ſuſpended in filk lines, or laid on 
wax, reſin, or glaſs : the more the firſt electri- 
fies the other body, eee 
in it will be the greater.. 

5. Wu a body is electrified, and ap- 
proached by another which is not electrified, 
to cauſe an exploſion, approach it a ſecond 

time, and repeat the approaches till no more 
2 1 32 
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exploſions enſus, obſerve. their number, their 
degrees of light and -laudne/s at each 
The gteateſt numbet ck oloGons at. 
tended with 1 
— 10 1 149 Mail oft vg 14 
6, Was a light is ſeen to flue from the 
body. electrified, ſuppoſing the body ſomewhas 
pointed, and the. cο¼ dark in which the ex- 
periment is made, and this light does not ap- 
pear larger and brighter by continuing the ele- 
Crifcation, that body is, p08. e af 
electriſied to a greater degree. 
7. TxR method commonly uſed. todkeatify 
bodies to tho ſame degree, is io turn Ihe wheel 
an equal number of times with the fame: velo- 


city: the preſſure of the cuſhion: C. being al» 
yen Soren og tons, and the: glaſs in the 


yu yu Ay none 
as * taken IRE: 


— 


80990 


norton 
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Wy, mug. Asch dd ung enoNolquy 
48 Aer | | 1 1 1 a 29 
2 Feb "= EC 0 2 1 10 N. II. 0 
be: , 18 git 10 Sm RIMENT- + (3! HH 5 <a 
F ce een G (fig. 10 be rubbed 


by the cuſhion C, the bar of iron BY WA 


| this wired ww, being ſuſpended near the glaſs 


on fk lines LL. a perfor] upon approaching 


the bar BB with his hand, will perceive a lu- 
minous ſpark to iſſue, a Wh" 


ſnapping nolſe, and a ſmart fenſation; and 


light bodies, placed at e wil be 
moved to and from the bar 
I appears from * that fric- 
Gas is neceſſary to cauſe theſe-phznomena ; 
for without eee un en ee 
duce theſe effects. aer 
Tu mattet cauſing ſuch effects we wan 
call electric matter: and the giving this pro- 
perty to bodies, elecbriſying-. N 
Tux luminous ſpark, whenever i it is attend- 
ed with a ſnapping noiſe, we ſhall call an ex- 


ploſion. 


ExPERNIM ENT U. 

Wren the bar BB is electrified, and a fin- 
ger or piece of metal moved towards it as was 
done-in the experiment, after an explofion the 
electric matter (or the greateſt part of it) will 
be found to have deſerted the bar ; for a ſe- 

cond 
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cond eee 3 

duced dil it is again gleQrified.. Whereas if t __ 

bat, when cleArified, be approached with glaſ = 
8 pick, . glue, therg will be no 


n; and the Flectric matter, e 


of, 1 be fi continue © 
2 Elke nn bp 4 . 


erable. 
ill in the 


: 


applied l there will be an explo- | 
fon, and the lame effects produced as at frſt. 


24s 1 ExazRI1MBNT ML -: 8 
12 a perſon P ſtands vpan glaſs,. wax, | 
fin, or glue R. and, takes hold bf the bar BB, 


1 upon being electrified, he will be found to ge- 


tain the electrie matter in like manner as the 
bar. If the petſon ꝙ ſtads on an of the ſame a 
kind of bodies as wax, reſin, glue, or glaſs, „ 
that are very thig, he will retain the electric | 
matter in ſome degree, but not ſo ſtrongly as | 
in the other caſe. And.if the perſon, P does not 
ſtand upon any ſuch, bodies, but on the floor | 
or earth E, and takes hold of the bar BB as 
before, neither he por the bar, will appear to 
be electrified. nE 1 vs fe 
Fon the ſecond = thirds experiments, it 
appears that the electric matter does not paſs 
ſo readily through glaſs, amber, wax, reſin, or 
glue, when ſuch bodies are of a proper thickneſs, 5 
as when the ſame kind of bodies are thin: ö 
but the electric matter appears to paſs through 
metals 
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bas 10:21. EPEA EMA T in cb. babao? 
F cho cflitdsriof glad G{fig, 1.) be rubbed 


1 by the cuſhion C, the bar of iron BB wit 


the wires ww, being ſuſpended' near the glaſs 


on ſilk lines LL, a perſon, upon approaching 


the bar BB with his band, will pereei ivea lu 


minous ſpark to iſſue, acco ear moo wich 2 
ſnapping noiſe, and a ſmart and. - 
light bodies, placed at ſmaltLiſtances, gh 


moved to and from the bar. 978 £ 01. bein: 539 
Ir appears fromm this experiment that fric- 
bn i neceſſary to cauſe theſe-phznomena ; 


for vine run ene will not pro- 


dure the- 7 35.19 eee ee 
Tux matter cauſing ſuch effects we ſhall 
call electrir matter: and the giving this pro- 


perty to bodies, electriſying PW 5 I babk IH £5. 
Tux luminous ſpark, whenever it is attend- 


ed with a ſnapping noiſe, we ſhall call an ex- 


ploſion. 
ExPERIMENT II. 
Wurm the bar BB is electrified, and a fin- 


ger or piece of metal moved towards it as was 


done in the experiment, aſter an exploſion the 
electric matter (or the greateſt part of it) will 
be found to have deſerted the bar; for a ſe- 
cond 


N 
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effect, to.the finſt, cannot be f 
Wees e ee 
bat, when eleArified, be approached with glaſs, 
amber, wax, 7 5 or glue, therę will be no 
exploſion ; and the Flectric matter 


ble. of f will be found to continne 
i 2 the finger or metal be 


applied immediately, there wilt be an. explo- | 
a m effects. produced. as at firſt, + 
Se E ghod odo 
upon g mr. er 


bar. — pee Gf th lame 

kind of bodies as Wax, reſin, glue, or glaſs, 
that are very thig, he will retain the electric 
matter in ſome degree, but not ſo ſtrongly as 
in the other caſe. And if the perſon P does not 
ſtand upon any ſuch bodies, but on the fſoor 
or earth E, andd takes hold of the bar BB as 


before, neither he wy the bar, will n to 
be: electrified. Wand 10 

/ From the frond and third; experiments, © 

pears that the electric matter does not paſs 
ſo readily through glaſs, amber, wax, reſin, or 
glue, when ſuch bodies are of a proper thickneſs, 
as when the ſame kind of bodies are thin: 
but the electric matter appears to paſs through 

metals 


eee, 


IR. 


And ibs m the latter part of the third 


the electric matte 


other body : for if we Tu 


EA 


% Hina e, 
eb and übimül bodies, of all maghirudes, 


riment there is not the Teaft a of os 

tic matter within the perfor, or bar, Hd 

there'is in the firſt part of the fame experin 
muſt be  Uiſfaſed and"! off in 


32-8033 (It, M4 1 


earth. © T35 2 
15 0 Soils Ut ig e ies 
in Ike manner as glaſt, tatthor tlectrify any 
ppoſe chat the elec- 
wh Siler wk by ae oupht to, "of ex- 
hed in them,” yet it ee, 


them. 11 ni t T9 Fr 
— 11 r TV. Bi, 


Ir the wideſt end of 4 {mall glaſs ſ 

inimerſed in a metalline veſſel filled with wa- 
ter, and ſuſpended on the bat ; on turning the 
wheel the water will be” aleArified, and dur - 
ing the turning of the wheel, the water will in 
running out at che narrower end of the ſyphon 
ſpread to a much greater diſtance than if the 
water was not electrified, or the turning of the 
wheel was diſcontinued. And if upori ceaſing 
to turn the Wheel, a non-eleQtrie body be 
brought towards the end of the ſyphon before 
tde electrie matter be intirely difſipated, the 


water will again ſpread, but not to ſo great a 
diſtance as . he the rye Coat _ 


7 ing.” 


"Ib 


of Nene on Elen. ny 
29 1 Eren = beit 
perſon ſtanchag on wax, rein, glue, of 
* gre bold of, and bedbenes as 
it were a part of the bur or body 10 beeleari-. 
, n op- 
N Wax, reſin; glue, Wer in the 
place of the perſon; and eommunientes with 


the ſame, 4 5 ven approach any part of 
that perſon, or the bar; or body 'eleified ; 
that is, there will be an-equal'explofion from 

any' of the perſon or the metal. And if the 
n electrißed appronches any part of his 
Sd Wa or any other body that is equally 
eleftrified with "himſelf, there wo be ng 
ploſion. 

Ir appears from the fourth 2 fifth « expe- 
riments, that when a quantity of elefric mat- 
ter is communicated to any of thoſe bodies 
(every part of which is ſuppoſed equally capa- 
ble of receiving it). the ſame matter diffuſes i 
ſelf. equally throughout that boch, 1 is _ | 
pry Fe... ohh in in 
| Expaniment. VI. | 

'Lir all the apparatus be placed: upon cakes 
of wax, reſin, glue, or glaſs, ſo that all com- 
munication between the earth and the appara- 
tus be cut off, the ber B B will not be electri- 

2 fied 


the bot, upon elektrißestion, the effects will be 


a6 A ral an haft. 
ſied in ſo ſtrong a manner, after a few turns 
o the heel, as in the other experiments! 


it, except that the communication between the 
machine and the earth is cut off) that the ele- 
Sic matter comes from the earth, and is col- 
teRed, not produced by the apparatus, 2287 


Tur is capable of paſſing chrough ſom | 


bodies, and not through other. Sis) 9005 
Tus former of theſe bodies are 


callen non- 
Aris the latter electric bidies. N11 -21 20d 


I ſeems upon the whole of this ſecdion, a8 
if the electrie fluid were diffuſed throughout 
all bodies (at leaſt non electrics) on; or near 


the earth itſelf. . fioito!tr | 

nne — 10 1201 a 228 . 

e fo lo 2211 21050017 
e Gre iu. 

* ; IS] 2 B 5 at #+ 
HEN bodies are electrified; we 1 
poſe they have received an additional 


quantity of electric matter, and in ſuch eir- 
cumſtances the electrie inter my. be Jad to 
be accumulated. : 
n keene VII. 

Wurd two threads of equal 3 are 
bung cloſe together, and ſo as to touch the 


es Bi experiment it appears (Gince there 
5 0 Scher changg of ditcucn ſtances in making 


the ſurface of the earth, as; well as the body of 


YI —rF x 


x 
Ps 
22 
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to be elerified; nd 
Þo from each other, un the body: is 
higher and higher electrifnd. Aud the bighen 
the body is electriſted, the letget it will be de- 
fore: all the: e r diſſipated and 


133949 yi 11159 573 bai genie! 


threads as faſk ay it enteted the, the threads 
could not recede from ote anather mate 
eue, as they are more. of kſsrlafttivied; fo that 
comethiog muſt in part ohſtruct ar binder 1 
og ont: and if the elechie munten paſſta 
1 Bafter in than is does out, which is here the caſt, 
ere muſt be an aceumulatiap z./therdfore: the 
3 Adept che threads will be greater: dr:lefs; 
= 25 the secumulstion of the eloctrie matter is 
more- or leſs increated: and if be more-os 
Ws leſs increaſed in the threads, it muſt alſo bo 
bo in the bar. TY touth 1 is ranife 
1 from the ann 9 Atoggut amet oel 
*; EA TUI ab vIRT 2b 
1 «ſphere of iron three foet In dametet 
nds ſphere of the ſame" metal three inches itt 
diameter, be placed upon ſeparate bodies of wax, 
and eledtrified at the ſame time by the bar BB, 
light bodies will not be moved towards the lara 
ger ſphere from a greater diſtance than towards 
the leſſer ſphere. But if whilſt they are ele- 
Arified, both of them be imtnedistely te- 
moved 


nn W u , Rl, eny. 

: Wf6v6d at che ſüttie Ume from Ihe bar, the lar 
ger ſphere wilt retuin its electric matter longer 
than the leſſer Sphere. | 34s 1ngd an T50 nid 
FR the later part: {gfiinipbrtmeied ris 
_- fifth. it-appears, that non ebectrio bodies of the 
ſame kind are equally electrified, when they 
ad in contact with the  eleQrifying body. 
Thereſbre ther t ſpheres in the above expe- 
rtiment are eiually electrified. The quantities 
ol inattat in cieſi ſpheres ate very different; and 
. the times of continuing longer (electrified are 

likewiſe different; conſequently the quantity of Wl 
electric mattericontained-in each muſt be dif-. 
fetent. But the Power of moving light bodies 
to and from them, is the ſame in both bodies 
whilft: they are in: contact with the bar, or at 
the inſtant of removing them from the bar; 
and of conſequenes does not depend upon the 
. quantity: of electric matter; but. will be always i 
bow _ ſuppoſing the fluid collected equally 


This is the caſe with: water and air 


(provide the denſity of the air be the fame Wl 
in different-ſpaces)-wherein the reſiſtance made 
to a body falling will be the ſame, whether the 
quantity of water or air be greater or leſs. But 
the effects of moving of light bodies, and of 
gontinuing longer electrified (as well as the 
magnitude of the exploſion) however, will be 
difforent, as the Hane of electric matter in 
155 SO any 
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ment 7 5 Since Fea 
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oy 
or lels denſe, as 2 greater or 
—— may be i ee in the ame 


 ſpace,, it is therefore e Hic: and ſinbe it is 


elaſtic, the more, it is compreſſed, with. the 
greater force it will reſtore tel: and conſe- 


e wth the greater velocity. . hn 1 3 


A nd . 0 __ 2 
1 two. bodies x and y (hg. 4.) * of equal or 
unequal magnitudes, : but equal denſities, ſup- 
poſe two globes of iron, the firſt eleQrified, the 8 
other not, are placed or ſuſpended at a gien 
diſtance from, cach other upon electric bodies, 
or ſilk lines L. L. and afterwards 3 x be made to 
approach, y, or y x, the quantity of electric 
matter will be leſſened in x, and that in a dif- 
ferent proportion as the bulk of the body * 
greateBor. leſs.” 
For if x be electrifed, and of equal magni- 


tude and denſity with y, and the former be 


brought near the latter, the effects of the 908 | 

and the other will be found equal; if y is 

4 than x, their effects will be Mill equal, 
ut weaker, than in the other caſe: becauſe of 


Mr. Watſon publiſhed in experiment. of.this kind in 
his f/f 3 3 8 | 8 
C 2 | os " "the 


to A Treatiſe on Eleftricuy. 
the electric matter being expanded im à larger 
ſpace, or 4 larger quantity of matter. And 
therefore if y Was a ſphere of one thoufand 
feet in diameter ot more, and x-one foot only, 
the effects would become inſenfible: even tho” 
the whole quantity that was accumulated in x 
fhould. be diffuſed in y: as may be gathered 
from comparing the cubes of tl | Tideneters, 
Coxortany., 
Henxes it follows, that the fade of the 
electric fluid is leſſened in proportion as it is 
rarified. And hence alſo, we may eaſily con- 
ceive how the earth may conſtantly have this 
matter diffuſed every where within it, and yet 
the effe& not ſenſible, till it is colleced in 
pers quantities in any particylar ll 
"ExPERIMENT X. 
Ira long wire be extended, and Apen 
in filk ſtrings, that are tied to ſtakes fixed in 
the ground (to prevent the wire from 
near the earth or other non- electric) and aftere 
wards be electrified: the longer the wire is, the 
greater will be the effect, or painfat fenfation, 
upon cauſing an explofion, by a perſon” b ap- 
proaching the wire. 
I has been already ſhewn (by experiment 
eighth) that effects apparently equal (ſuch as 
moving of light bodies from certain diſtanees, 
and repelling them again) wilt always be pro- 
duced 


- 
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Auoed by unequal quantities of the elecbrie gold. 
provided 2 be . 
„But when the deafity vf the ons cxceeds- the | 
denſity of the other, the, diffrrence of the ef- 
fects are as that exceſs (by experiment ſeventh) 
the greater then the. exceſi uf denſity is, with 
dhe greater force; or velocity, it muſt endea- 
vour to reſtoro itſelf conſequently the greater 
will be the effect or painful ſenſation. 
Bur, cæterit paribus, the longeſt electried 
body gives the greateſt effect, ſuch as the ex- 
ploſion or painful ſenſation; therefore the eie- 
cric matter muſt move with a greater velocity 
crrough « lang body electrifed, than through 
one chat is ſherter. For if the ſame wire be 
wiſtetd in a heap together very cloſe, the ** 
3 er will be much weaker. 
Brera T NI. tre 
EN 17 the electric matter ee to a 
vire (ſuſpended as in the laſt experiment) two 
or three miles in length (and it is not eaſy to 
WF make the experiment with a greater length) 
che effect will be perceived at the further end 
from the machine (by moving too and fro light 
bodies placed near that end) as ſoon to all ap- 
pearance, as at the end neareſt the machine: 
und if both ends of the wire be approached as 
near as poſſible at the ſame time, the electric 
matter will be only Seen 20 iſſue from one of 
1 3 ® 3 them, 


* E mene on Elefricity. 
them; vis. ffom” thit "which is" mars. 
Proached. ae ee 

"Query 1. Whether ſuc 
ih owing to the elaſtici 
ter P If , theelaſticity t 
tt the quantity of matter it contains, muſt be 


i'Þ - , 
17 col 21 e 


Cages electric mat. 


vaſtly greater; than that of any other — 


* ve are g ee QJ 4 
tart ni v6.4 4 a7! _ 
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: \ PROPOSITION E A. 


r 5 ſutface of a non- electric C (pl.i. an 10 

be applied to the ſurface of an electric 
0 G, 
motion of the other, a quantity of electric 
matter contained in one or the other, or both 
of them, will be excited: which quantity will 
be conveyed to the next adjacent non electric 
body whoſe parts are not agitated, where it 
will be continually diſſipated; unleſs the ad- 
jacent body be ſeparated from other non- elec- 
tries by the interpoſition of electrics, in hich 
caſe the electric matter will be retained, n 
accumulated therein. 

THE cuſhion, 
non- electric repreſented by C; G is the glaſs 
cylinder, or the electric body; 1 the action 
of 


© 


bb en ene 
f. in proportion | 


and the one be: agitated by the 


in this propoſition, is the 


err _ c# XX 
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of thoſe io, the electric matter is produced 
by their rubbing or prelling againſt cach other, 
the glaſs G being turned fiftiy round: B Bis 
the bar of iron rgctiding the wire ww} which f 
is the adjacent nan-eleQtic body hot agitated . =O. 
Wc LL. ate the filk lines, or the ep "77: 
Welectrics, to Pevet! the electric mütter from 5 
Waimpating by them !! 1. 
Tux truth of this rer wil appear from 7 
e firſt experiment, as well as from all the me- 
hods hitherto found out of accumulating the 1 
lectrie matter in non-eleEric bodies {$72 
Ir the propoſition pe hot ſufficiently proved, e 
Tons the Wheel the contrary way, ſo that | 
hc robbed parts of the glaſs cylinder may pals 
Wy the edge of the frame of the machine mz 
before they come to the wires w w ; and the” _ 
bar will appear to be eleQrified in a leſs degree. N 
1. a number of wites, ſach as theſe market, 
ww (that hang againſt the cylinder) on the j 
frame with the points or ends towards the 1 
glaſs, then continue to turn the wheel ſtill the 5 
ſame way, and the bar will appear to be ele- 
Arified in a much Heſs degree, But turn the 
wheel the other way and the bar will appear 
to be as ſtrongly eleckrified, as in experiment 
firſt, ſection ſecond. 


« Mr. Steph. Grey made the diſcovery of electrifying 
electric bodies. Sec the Phil. Tranſ. No 417. * 


* It is to Mr. Wheeler we owe the diſcovery of ſitk lines; 
for he propoſed them firſt to Mr. Grey,” ; 
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E "PROPOSITION f. 
N Sorte the boches t 10 be in other. 50 60 


4 in a, propotition firſt, but the ad adjacent og” 


* electric one. BB, which is there not agitated, 
Lo pM into an equal agitatio with the other 
o, C and | ; in that 5 Nl adjacent non- 
A body B B will appear io be "th * 
or not at all elecrified, e ene, 
inn VINE, 
"Let ws da e 
„ r 
bogs 2 4 ey you 
of C, or by a pe r n 
Plying his Fang i to one fide of it 3 whilſt an 
| be k. 


on on wax f 
1 or the 
wires WW, . (they taken away) and 1855 
chat . fide of the glad, i the oppoſite 


he ſame time, with a preflure ag zainſt 
54 d eh EST to the prefure of C as 2 be 


Judged. In fu Seits the perſon ſtand- 
ing on the wix will be but little, KF all Elec: 
trified, 0 let him ap ly his hand 1 to the olaſs 
lig btly, or | the ends of 1 hogs only, a he 


ſtrongly Uedrified, 


This experiment was made by Mr. Je- Smaato, the 
Inventor of a new and very curious air-pump, which rarifies 
the air a thouſand times, and by turning a cock the ſame 
becomes a condenſer, oy 
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e electric 


TER 


Fry 1 as rds it, 


2aining 5 a quantity 
=Y ang in the 850 ak, 


upon Gerin at 1 all other 
non· electrie bod epting, the ſuſpended 
bar BB, ——— the wires w w, which bar 
in this caſe myſt habe à free comtntticatin 
with the earth, by letting forme non; clektũc N 
touch it and the: earth; Then if after a few 
turns bf tlie wheel, che wheel being ſtill con · 
tinged turning, another perſon! apptoaches any 
part of the frame of the machine M, or the 
perſon who turns the wheel, 'ani'explotion wil 
be. perceived in hie manner a8 . the ſame 
were electrified and light bodies, Placed at 
erriain diſtances froſn ihe machine vr * 

on 


* 


„ ity 


v6: A on ) Ele 


ſon turning the wheel, will bo moned 
wards 201118940 19 
No wilt, in this experiment, the machine 


and rſop have really loſt rt of their or 
5) Nau of electric Log and any + he 


bodies in the firſt; third? fourth, 6fth, ſeventh, 
eighth, ninth or tenth experiments, ks really 
gained an' equal! part over and above what they 
otiginally had, then he propoſition is "true, 
For whenever the equilibrium In air is defiroy- 
ed by any part of it being rarefied or condenſed 
equally, that equilibrium, will be ſoon re- 
gained. Now What is true of air, Which is 

an elaſtic fluid may be ſuppoſed to hold good 
in regard to the electric matter, which ſeems 
to be a fluid ſimilar to air as to its elaſticit . 


PROPOSITION, 1 


© NoN»ELECTRIC bodies, under certain cir- 
cumſtances, actually loſe part of their origi- 
ene of electric matter. fey ad £3197 
EXT PERINM EN Tr. 

"Lat: the. whole apparatus be placed as in 
the laſt experiment, except the bar BB (fig. 2) 
which is now to have no communication with 
the earth (the non - electric N. being taken 
away) when the bar has been electrified, and 
the, matter diſcharged by two or three explo- 
ſions, it cannot be electriſfied afreſh : to an 
equal 
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tet Which is not eledrified, upon the ma- 
chine'M; or ceaſing to tutn the Wheel for a 


as it no longer retains a power of electriſying 


BB be held by the hands of one; two, three: 
or more perſons ſtanding upon wax, or let 


matter 1; 2, 3, and placed) in- the 


to have loſt a yet greater quantity; which 
loſs will appear ta increaſe at the num 
bers increaſe in arithmetical proportion, to a 
limited degree, or in other words, as the quan-; 


to a limited degree. : 70 
Ons of theſe pedo muſt be true; vir. 


contained in the machine itſelf, and excited 
into action by means of friction. Now if the 


* The non · electrie matter to be ſer upon the machine, 
g be brought to it by means of electric bodies. | 


27” 
degree, without opening à communica- 


tion Between the earth and the machine M, 
or ſetting anotker quantky of non· electric mats. 


time, The machine then muſt have doſt ſome 
part of its original quantity of eloctrie matter: 
the ſuſpended bar. But let the ſuſpended bar 


"IF there be other large quantities err mn 
| I circumſtances, and the machine M will appear 


tities of non- electric matter 88 are n | 


that the machine is electrified in like manner 
as the ſuſpended bar, and receives the electrio 
matter from without; or elſe ſuch matter is 


machine receive the electric matter from with- 


out, 
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out, it muſt be either ſtam the 
amoeſphere or the earth. — 
che caſa, for ſuppoſing it was, the effects pro- 
duced would be the ſame how ever the ma · 
chine was placed ; upon condition only that 
mann in dn en dit ae can tho.jet- 


the electric matter then muſt be contained in 
the bodies themmſel ves. And that part of this 
acrummlatetdl electric matter ini the bar is diſfi- 
patet upon an explotion/is manifeſt, ſince:after 
two pr three exploſions made, it 38-not an nur 
Power in the circumſtances deſcribed in the 
above experiments (how long 1oever the ſame 
friction be continued) to cauſe an equal num- 
ber vf exploſions equally firong from the bar 
afreſti: und therefore 9 that 
it does not iſſue from the yluſs bot from the 
machine itielf; for if that was ſuppoſed; an 
vpen communication between the rarth and 
Funn, eee 43 + p 1 or Mil 87: 

Wurm the machine and perſon turning the 


A )ceaſe 1h 26leQviſy abe Suſpended) ber of 


iron BB, ſome gentlemen have thought the 
machine itſelf and perfor tuyning it-may be 
elcQrified, and by virtue of the whole being 


in a POE ſtate, the electric matter Ns 


TL VS * 2 —BW OE 0 
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not paſs out of wen into the bar: but this 


poſition does not appear to be true, a9 may 
— from the following eren 
merits.” 61 5&7 e Den: SH SD YTYO! 1 
A bnlelen, PROT TE DEN terre 
Ter tw pieces of thiftfe-down be tied to 
N tyro or three inches long, and 
choſe threads de afterwards tied to one end 
of a filk firing fifteen or rwenty inches long, 
upon bringing them towards the bar, whilft the 
= wheel is continued turning, and the machine 
Wo contact with the earth, the fibres of the 
z Oer will ſtand : at à diftance from each other, 
2 100 Foal We ber, and be ſtretched out in many 
WF eiredions: whence we may fafely conclude, 
= that the quantity of electric matter ſurround- 
ing any fire of bodies electrißed to ſome c 
bes caufes the parts which are free and at 
liberty (and ſoch are the pieces of down arid 
their fibtes) to reced from one another. and 
the bar; in like manner as the threads in the 
ſeventh experiment, ſection third. If any non- 
electric body be held hear the pieces of down 
whilft they are in the above circumſtances they 


mediately after towards the bat, then back 
again, and ſo on continually, and very quick, 
er the bar is wender to de electried. 


29 


will be moved towards the non- electric and im 
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r 19d ; 1B XP BEMBI II. 
„0 che contrary, inſtead of holding be 
down towards, the bar, — be 
held towards the frame of the machine qt the 
perſon who turns the heel (the machine and 
perſon turning, the-wheel, being now; ſetupon | 
Wax) and one of the pieces of down will be 
mqved towards that part of the perſon on the 
frame of the machine it is neareſt to; and the 
down will continue to touch it, whilſt the 
other piece will be ſtretched out tapers the 
neareſt non-elefric, which is in c with 
the earth, And if a non· electrie body be — 4 
in like manner equally near the laſt mentioned 
piece 2s in the other experiment, there will be 
no. ſuch. appearance. as that, of their being 
mondo and fro between the bar 2 
non· electric body. But on the contrary, the 
pieces of down will be extended between the 
non- electric and the bar, and continue ſo, 
whilſt the wheel i is continued turning. 
EX YERIN ENT II. 
AoA, if the machine and perſon be elec⸗ 
trified in like manner as the bar (by another 
machine) upon holding the pieces of down as 
in the ſecond experiment, they will be moved 
too and fro between the machine and the 
on- electric, in like manner as they were be- 


tween the bar and the non- electric in the firſt 
of ' ex- 
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experiment. If A nos · clectrĩe approach any 
part of the frame of the machine, as in the ſe- I 
cond experiment there will iſſue an exploſion 
equal (ñ not greater} to that when. the ſatne [ 
body, approacheꝭ the machine in like manner „ 
ag in the en F bar in the ö 
ſirſt experiment. N ſince nearly ſimilar ef- 
fects, with reſpect o the exploſion, are pro- 1 
duced in the.ficſt,; ſecond, and third experi- N 
ments, and at the fame time quite oppolite ef- | 1 
beds, with reſpect ta be repulſive power; there = 
being no figns of the electric matter being ac- 
emulated either in the machine, perſon, or 


be pieces of down in the ſecond” Experiment ; | 1 
e machine and pertön in the ſecond experi- 
ment; are neitherſof them electrified: or in , 
other words, che machine and perſon have not 
received a greater quantity of electrie matter 
than originally belonged to them, but on the 
contrary have loſt part of their original quan 
nenn * 

N. B. Wu a body has leg any put et 
its original quantity of electric matter, in ſuch 
circumſtances the electric matter in nn 


a a Oo Wah FOO a a - eee 


"—— 


s * be ſaid to be attenuated. | 
d COROTLLARY I. 100 s {2 
e Fon hence it follows, that a ee 1 


nication with: the earth is neceſſary to cauſe 


and continue an accumulation of electric mat 
N ter 


31 A nail on Rai. 
der in non-qQrio bodies; friction alone not 
being ſuſftcien n 19 2087 0 79 
enen 
- "Hz ger alſo the exploſipn and ſenſation wilt 
be greater when a porſon ele ed touches 
any body whoſe original quantity of cleAtric 
matter is made leſs r 2 than when 
the ſame perſon touches any hody whoſe origh- 
nal quantity ib veicher attenested, or made 
greater: which effect is quite to that 
mentioned in the latter part of We fifely oxrpe- 
—_— fection ſecond, \ 9093 20 #1 1 On got 2 


"proPo$tiioN NG 


10 Tas original, quantity oſ electrie aotatroit 
2 non - clecttic hody, in certain circumſtancea, 
cannot be attemated, or made an 
80 anne vioadt 

Babes Ian 19910 11617 
4 * every circumfiance be the ſame in this 
experiment as it was in the experiment fallow 
ing the third propoſition, and then cauſe the 
wheel to be turned as before, after a number 
of turns of the wheel (ſuppoſe forty) light bo- 
dies will be moved tawards the machine from 
a certain diſtance: and if any part of the ma- 
chine be approached by a non- electric, there 
will. enſue a certain exploſiqn: continue the 
n for any — — and wr” 

4 C 
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fects will not differ; that Is, light bodies will 
not be moved from 2 nor will 
me exploſion be larger. l 
133 PROPOSTPION” vi. 
rat electric matter cannot E Acme 44 
in a noh-electt ie body beyond à certain de- 
gree, in certain circumftänce g. 
" Rodd IM d ee 
Ter the Yar BB, Rm +> nor 
body, placed on wax, or tefiti, WH ſulpended 
7 4 filk Tins, be electrified 12 a. few — f 


electrification 1 any dar A 
will be no apparent difference ; 8 is, 


„ 


lig t 


body will got appear to WAP moyed 1 ae ü 


15 bat is proc ul a 0 M = ih 
D219 001-6. 2300! nie . bog : 23169, 
20? 412}: KJ ew 1 71 gaiog <> T8921. 
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Mir. 26k 
"$ECT10N'V. 

PRO POSITION. VII. 
HE accumulation of electric matter in 
a non- electric body, in ſome circum- 
Dances, ſeems to be directly proportional, and 
in other circumſtances reciprocally propor- 
tional, to the reſiſtance it meets with as it tends 


40. expand and diſſipate ; provided that in each 
caſe t the reſiſtance does not FRA a certain md 


tor . 
EAA M E NT 75 
Wires the wheel is turning, and the bar 


BB (which is now ſuppoſed pointed at each 
end) conſtantly eleQrified, a light will be ſeen 
to iſſue from the extremities thereof; and if 
one of the extremities has 'a finer point than 
the other, the light will iſſue moſt copiouſly 
from that point; bj there will be no ſuch ap- 
pearance in any part of the ſurface of the bar: 
nor will the bar be elerified to a greater de- 
= though the friction be continued ever ſo 

On ceafing to electrify the bar, that in- 
— (to all appearance) the light at the point 
ceaſes; and if a perſon brings a non- electric 
near the point, the light will again ifſue for a 
very ſhort time, after which there will be no 
| _— of electric matter remaining in the 


bar. 


Expz- 


: 
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rain HI. 

Ir the bat be cylindrical, and an inch 140 
an half, or two inches in diameter (which we 
have ſuppoſed all along) and have one of its 
ends rounded evenly off, on electrifyinig it, 
there will iflue a light from that end only 
which is pointed, and the bar vin 7 Torte- 
what more ſtrongly electrißed. 8 


"EXPERIMENT. UI. e 
1 the pointed end of the bar be alſo round- 
Wed cvenly off, in like manner as the other en 
Where will be no appearance of light either from 
oe ſurface or thoſe rounded extremities z/ and 
if the wheel ceaſe from turning, the bar will 
continue longer electr ified, than in either of 
the two laſt experiments: ſo likewiſe the ex- 
ploſion will be larger, and louder; and con- 
ſequently, the bar will be gore ſtrongly elec- 
trified, than in either of the two Jaſt experi- 
ments: which degree of electrißcation can ne- 
ver be made greater by padde the turning 
of the wheel. {4 ot 

Oz5xxy..1. From theſe hows, laſt experi- 
ments it appears, that points reſiſt the exit of 
the electric matter leſs, than ſurfaces ; and that 
the bar, in the ſeveral circumſtanceg mention- 
ed in thoſe three experiments, is not capable 
of receiving a greater quantity of electric mat- 

D 2 ter, 


6. 
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' ter, than what is prodpecd. by, n turns of 


$64 ; in (438.4 35 761] 9 11 
ENEIA TMENT iv 


* the fineſt en | needle . be hac 

(or any other angular termination, or edge 9 

4 non: electric body equally fine) be held. at 

ſome diſtance, ſu — W, eightee inches, or 1 

abouts, from the bar, bya 2 ſtanding vpo v 

the earth with the x point towards the. bar, 5 
the bar is electrify ill „light bodies will not be 
moved from Few. eat Hilber; towards the bar. 

25 will the exploſion be ſo great on a perſon' $ 

touching the bar with his he as , hem þ 

needle 1 is taken away. 

m EATEAIUMZNT * 

9 Mov the of the needle ni carer the 2h; 
(che electrifcation being ee and theſe 
eſſects will be more apparent; that is, light 
bodies will not be moved from fo great di- 
ſtances, nor will the explofion be 0 we 
in the laſt experiment. 2 

DrrrRINMENT 1 
17 the point of the needle touches the bar, 
light bodies will not appear to be moved to- 
wards the bar, th placed very near the 


bar. And if che bar bs approached by a piers 


Ay K 


4 


A 
Fl #.4 9 
. 


of metal, vr hs of a perfon,” no explo-. 


5 fol 95 


ow N enſue. 
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-- Ons:xv. II. From — pom 7 
fixth iments: it appears, that — — 
—— faſter, the nearer pointed u- 
dies (or other edges or atigular terminations of 
non · electrie bodies equally. fine) are brought to 
bodies electriſed. 3 0 o 007.0044 aun ttz 
) Ern MENT VII. $30 
Ir inſtead of the needle point, the end of a 
body which has no point, or fliarp edge, lup+ 
poſe the heal of the needle or the end of a 
= thick wire, evenly rounded off, be oppaſed to- 
Verds the bar at the ſame diſtance the point 
as oppoſed in experiment the fourth; light bo- 
4 pe oye his. — bar from muck 
Wpreater diſtances than thoſe mentioned in that 


ae. Ld TT ae 8 ET NR O_—_ 


© » 


experiment: and the n 
'$ wal alſo de greater. "IB (12 5427 
= EAT EAI — n. 508 


Movs the end of che wire, or the thick 
end of the needle, conſiderably nearer the bar, 
and then the effects will be nearly the face 
wich thoſe" mentioned in 75 fouttly aper 
ment. eg 2712 3560) 
0 enn be 161 Hv 
17 che kid uf he wire, or the thick end of 
the neodle be ſtill moved nearer, till it be in 
contact with the bar, the effects to a nce 
will be che fame with thoſe e in the 
ſixth experiment. a u Hoc Ragd gd: 25 
* D 3 Os- 
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Orsszkv. III. From the ſeventh and eighth 
experiments; compared with the fourth and 
fifth experiments, it appears that the electric 
matter in the bar is diſſi pated faſter by the ap- 
proach of bodies finely pointed, than of bodies 
that are rounded off, or have not points equally 
fine 'when oppoſed” at equal diſtances. But 
when elther kind of bodies is in contact with 
the bar, the effects are the ſame;:! 
- 1.4609 EXPERIMENT) e 

Ir a much larger ſurface than the end of 

ho-rith, or the edge or angular termination 
of any other non- electric body, equally blunt, ³ 
be oppoſed at the ſame diſtance from the bar 
as mentioned in the fourth experiment (ſup- 
poſe the head of an iron poker) which is round 
and large, on electrifying the bar again, the ex- 
ploſion from che bar, on a perſon's approach- 
ing it with a piece of metal, or his finger, 
Will, to all appearance, be the ſame as when 

when the pokes is taken away intirely ; ſo alſo 
light bodies will he moved from equal diſtances, 
whether the poker be held there or not; nor 
will there be any difference if the palm, or 
back of a perſon's: hand, or any other larger 
be oppoſed at the {ame diſtance, 

(EXPERIMENT XI. 

{More the end 9 che poker, e ee 
of the hand, balf 2 nearer towards the bar, 
* 
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that is, about nine inches, and the difference, 


whatever it may be, will not be nee 
2 71 EXPERIMENT XII. 513 


Bur moye either of them, condderably. 


W nearer the bar; and there will be a difference; 
ch diger (as « proper diſtance) will be 
tne fame. nearly. with that — in the 
WW fourth experiment. TY" dlaxs - 


ET XIII, 
Ir either of them be in contact per the 


3 bar, the effect to appearance will be the ſame 
ich thoſe mentioned in the fixth and pos 


xperiments. 
OssE Rv. IV. From the and eich —4 


welfth experiments, and the fourth, fifth, ſe- 


3 venth and eighth experiments, it appears that 


the electric matter in the bar is not diſſipated, 
ſo faſt by oppoſing large ſurfaces at ſome di- 
ſtance from the bar, as by oppoſing 
faces at the fame diſtance. And from the ſixth, 
ninth, and thirteenth experiments it appears, 
that the electric matter in the bar is diſlipated. 
equally faſt (to appearance) in each experiment 
when the bodies are in contact with the bar, 
Ex?ERIMENT XIV. _: 

Ir the perſon holding the needle (or any 
other angular terminatjon, or edge of a non- 
electrie body equally fine) ſtands now upon a 
thick cake of wax, with the point of * nee 
| D 4 dle 


leſſer ſur-. 


* 
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dle towards the bar, at the ſarne diſtance with 
that mentioned in the fourth experiment; on 


electrifying the bar, the perſon holding the 


needle will be electrifled alſo, but not to an 
equal degree with the bar; as appears from 
another perſon's approaching eueh of them ſe- 
parately with his finger: chere iſſuing a larger 
exploſion from the bar, than from _ perſon 
who ſtands on the wax, IT. 
EXPERIMENT xv. 
Ix the point be moved * bar, the 
perſon then will be more ſtrongly IF 
but not yet to an equal degree with the bar. 
| EXPERIMENT XVI, 
x the point be in eontat with the bar, 
then the bar, PR and Reel "will all _ 
equally electriſied. | 
'Onstxvy. V. earths bbs de gieenth, 
and ſixteenth experiments, it appears that the 
electric matter paſſes by the needle into the 
perfor holding it: oonſtquently, if the perſon 
did not ſtand on wax, the electt ie matter would 
paſs, and be diſſi pated in the earth by 1 4 0 
ment third, ſection fecond, as well as by the 
ſixth, ninth, and een * in 


31 


als propoſition, wad 
__*Expzagiment XVI. 
| Ir inſtead of the point the petſon turns the 


thick end of che nelle, or wire, towards the 
bar, 
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Ain on Flefiricily. av 
bar, but at an equal diſtance Atom it with that 
mentioned in the fourth or fourteenth:expe 
riments, he will not be ſenſibly 3 f 
ETP EAI nr XVIII 
ders either/of them conſiderubly nearer 
hart, and he mw Wann ſmall 
F 1 k rec. Init! Tr 1788 
1 Bort uwe. XIX. 
in © the thick end of the needle or ein be 
n contact with the bar, and the bar, wire, 
a perſon, will appear equally clefttified, and 

> the ſame me with the fixteenth * 
Of 2 
1 „obe rae enjareitag': St) £52067} 
FE 1 Iv, inſteag of the wire, the poker bo oppoſed 

t the ſame diſtance as mentioned in the fourth 
A dr fourteenth experiments, the 2e Dy 
» will not be electriſiee ts. 
11 ExPTERIMENVT XXII. 
1 1er Ni move it half way towards the bar, 
bat is, nine inches,” ſtill there will be no _ 
pe- rance of electric matter in the Petſon. 

3 ExPERIMENT XXII. nau 

17 be moves it neater the bar, he will be 
leArified, but in a leſs degree than the bar. 

EXPERIMENT XXII. 

I the poker be in contact with che bur, the 
ar, poker, and perſon holding itz will be 
0 rally deftrified  w which in this reſpect is the 


"x 
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ſame with * faxtcenth \and nineteenth expe- 
riments. 15. d Lowe iht, 
OssERV. vi: — theſe laſt erpef nent it 
appears, that large ſurfaces reſiſt the entrance, 
as well as the exit of the electric matter more, 
than leſſer furfaces; ſuch as points, edges, and 
angular terminations. And therefore from the 
whole of theſe experiments it ſeems, that the 


accumulation of electtic matter in bodies, in 


certain circumſtances, is directiy proportional 
— ene it to diſ- 
ſipate. il .“ 3 * 3; | 
Wr are now to "tes ihe in er eim 
ſtances the accumulation of electtic matter is 
_ reciprocally proportional to the refiſtance it 
n tends to diſſipate 

: EXPERIMENT XXIV 
Taxa a clean dry thin vial V (fig. 5.) which 
will hold about a pint, or more, and fill it with 
flings of iron, or water; then put a cork into 
the neck of it, and puſh a thick wire w thro 
the cork into the vial amongſt the filings (if 
water be made uſe of the wire muſt touch it) 
and bend the outer part of the wire w, fo that 
it may be hung upon any thing as occaſion may 
require. This being done, hang it on the bar 
BB, and let nothing touch the outſide of the 
vial: then, electrify the bar for any time, ſup- 
_ forty turns of the wheel ; after which, ſtop 
the 
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the. wheel, and take the vial off from the bat; 
and ſet it on wax: or, which amounts to tl 
ſame, let the vial be taken off from the bar very 
quick whilſt the wheel is turning, and imme- 
diately ſet upon wax as in the other caſe ; and 
the filings, . or water, will (to all appearance) 
be no more electrified than the bar itſelf. This 
is known from; the various methods of deter- 
mining the degree of enten me ” 
the Anh ſation, [BSc on forts 434 5 

1. Tux exploſions, — the wire; w _ 
2 perſon's approaching it for any number of 
times, will never exceed the exploſions from 
the bar BB, when 2 in the ſame 
anger. 0% bag, (loi conf; 
4. Ir che vie n be held: for any time by « 
perſon ſtanding on wax (when the vial is taken 
of from the bar) he will be electriſed in ſo 
2 a degree as ſcaree to be perceived. The 
ſame ching happens, nearly, if the bar be held 

in like manner by the perſon, the n of 
the wheel being diſcontinued. 

3. Ir the room be dark (which we fronds 
= caſe. whilſt all the experiments are made 
that belong to this ſeventh propoſition) and the 
. end of the wire W approached by a non-elec- 
tric, a ver faint light will appear to iſſue from 
it for @ very ſhort time. The like effect will 
our from the bar BB, provided one end 

| 1 thereof 
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thereof be as ſmall as the end of the wite; and 
_ haved alſo Me I-. 

Lat T EV, If a non- xlectrio body be brought 
near either to the wire, or the bar, all figns of 
their being'eleQrified will nne n 
| ROO e > og”! 
2 BxPer Ment XXV. 
Hane the vial again upon the bar, waa 
4 perſon ſtanding on the earth, take Bold of 
by 
times: 
the wheel, and take the vial off, and 
ſet it on wax as before: or let the vial be taken 
off ftom the bar very quick (whilſt the wheel 
continues turning) and ſet upon wax; the fil- 
ings within the vial will be eledrified to à mach 
greater degree than in the laſt « ent. But 
the bar will be electrifled in no greater degree 
than it was in the firſt experiment. The diffe- 
fence between this, and the firſt exp 
may be determined n 
thods. For example, 

Irx the firſt method bexadde choios of) chere 
will iſſue a large number of exploſions from 


the outſide of the vial, and eloctrify a; 
turning the Wheel an equal number 
then ſtop 


the wire w, and only two or r r 
from the bar. 19 Las 
perſon, 


Ir the ſecond be tried, et ealy one 
Wir ſeveral perſons will be electrified, and that 
in a very fenſible degree: provided they all 

fe ſtand 


1 


ſtand on wax, and hold one another, and any 
ane of them the Wins W: whigh,ds/far from 


f, a larger 


Ir the third method i be made 


wire, apd for a Jongar timgf 
ive, in the, Hell, experiment J. but! the light 
from the, bes r Mithe Leer with! that. in 
the firſt experiment Nag igt 27 8 
pit We e be ed, ego 
ferences appear, for the bar, will loſe or) figns 
of beiog eleAribed:in the me time ( all ap- 


the: vial will take; up 
fore the. filing ud the wire W have loſt all 
ſigns pf being electriſed. bud S ai 11 
» Tyazs,arc No gther remarkable experi- 
ments that - alfo., proje.. the. 
electric mattet to — — in one caſe than in 
the other. Thaꝝ ata perſot med with the fame 
vial, bus filled with: water. The vial is to be 
without a cork; ſothat i may be clectrined by 
a wire banging upon the bar BB. 1X9 
rr nE Nr XXYL [© 
ex the vial be brought ſo near to the wire, 
by gs ſanding - on the earthy; that * 
lo lo -goi3Glomayges 20 227 


eee unde by Ds Be. "5 
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being the caſe,. .if the. bar in, thiqexperimagt 
be bel in like anner 14.1.7 - — . 


quantity of light will appear to.fffue from the 
han appears to 


F pearance); it did in the, firſt. experiment: but 
a much larger time be- 


n of 


-- 
hy . * 
4 2 * 92 Aen. * . 
y e | = * * 1 - 7 


with the firſt or ſecond experiment, and the 
vial afterwards taken 


metal ſpoon with à little Wär 
on the a pproach of a von- electric towards the 
Par, it wil immediately be feen to flame. 


experiment, and ceaſing 


_— ah 1 keaty. 


— the water in the vial. wh 
the wheel be turned an equal wutnber pf time 


way from Hewett bn 
pouring nf part of the water into a metal 
"diſh, neh aſt be held” by a perſon ſtand. 
ing on wax; the perſun will be fo ſtrongly 
elearified; that if in bis other hand be holds 2 
ſpirit of Wine 


EXT TENIM ENT XXVII. 
4-H vial be fille'again-With water, and 
bet upon wax, on electrifying it as in the firſt 
to turn the Wheel, 
: the water will not be'elefrified to that degree 
it was in the third expetiment, as may be tes 
-dily found upon making the ſame trial ; for 
the perſon will not be ſo much as ſenſibly ele- 
'Erified ; even though the whole quantity: of 
water be poured into the metal diſn. 
Hxxcx it appears that the accumulation of 
electric matter is greater in the 2 ↄth and zöth 
experiments than in the 24th and ayth. Now 
if it ſhall appear that the reſiſtance is leſs in 
the 25th and.-20th than in the 24th and ayth 
experiments, we may conclude that in certain 
circumſtances the accumulation of electric 
matter is reciprocally: proportional to the re- 
ſiſtance 


diſſipate, | vu 
Tur "he ets ite given. to the exit of the 


_ matter i is greater | in the 2 5 and 26th 


2 D 


K puny Wh nt XXVII. 1 ckrit 
W Ir he vial kung upon the bar BB 
5.) and nothin touch. the outhde of the 


be ben to iſſue from” the end of. 97 Wire w 


fore one turn 18 made ; and. Ii iht bodies will 
be moved towards the outfide of the vial © 
liks mdtintt as towards the bar, but not at 
great 4 diſtance as they are towards the bat. 
Continue the turning of the wheel, and theſe 
effects will not be greater nor will "the electric 
matter be accumulated” to à greater degree 
within the vial, than is mentis in the 24th 
experiment, mad bro 111 28 n 
'Onanhy, VII. Frbm th erg it ap- 
pears that the electric matter cannot be accu- 
mulated to a greater degree in the vial in theſe 
circumſtances : and that leſs electrie matter 
paſſes from the ſides of the vial than from the 
bar. And therefore the reſiſtance is 2 
ſtom the vial than the bar. 


=> = - 


* 
rr 


＋ . A TE 


. 


4 Trewiſe. on Bleflricity. Ar 
ſiſtance ore ag it tends tc to expand and 


teat be 2408 ee will 


via , eleQrify the har again, and a light will 


after the firſt tuen "of the wheel, or rather be- 
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Ir a perſon holds the point of the bites 
e x (or 2 57 75 angular termination or edge 
Arie body 1 fine). towardz 
e outſide. of the viel at the fame 
iſtance from it with that i in the Gor Expe- 
riment from che bar, the filiogs. in the vial 
will be cledrified' to a much greater; degree 
than the. bar, bat 3 5 at 2 
in the , 25th. enpetiment: ter which, if the 
yial be not taken off, and the wheel. con- 
tinued türning for any tune, a ight will be 
ſeen to he from the wire w, in like manner 
in the z8th experiment. But the filings will 
e electrif in no greater degree 1 in ſuch cir⸗ 
curaſtances than is mentioned | in this experi- 
ment. | o 
et. FEI Xxx. ths 
"Mars. the point nearer, and the filings in 
the vial will be more Rrongly electrified z and 
the light at the end of the wire w, will be 
ſomething longer, as to time, ene 
one een 511435 
F EXPERIMENT XXX. 
7: Lair the point of the needle be in W 
wich the vial; and the filings will be as ſtrong- 
ly ele&rified as in the 25th experiment, and the 
time alſo before the light: can be ſeen. to iſſus 
12 from 
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from the wire w. ann as en 
that experiment. f 

Onsxxv, VIII. From the a XR A 
xxxi⸗ experiments, it appears that more clectrie 
matter paſſes into the vial than paſſes out from 
its fides in any inſtants and that there are three 
different degrees of accumulation of electric 
matter in the filings, which are owing to the 
different degrees of reſiſtance ; the greateſt ac- 
cumulation being cauſed by the leaſt refiſtance; 
—_ ExyegRIMENT. XXXII. 
= Ir inſtead of the point the thick end of the 
© needle, or wire, be oppoſed towards the vial 
W at the ſame diſtance with the iv“ or xxix* 
experiment, the filings will only be electrified 
to an equal degree with the bar; or in other 
words, the bar and filings, would be juſt as 
much and no more electrified, to all appear- 
ance, than if no ſuch body had been oppoſed 
at that diſtance: ſo that the effects, with re- 
ſpe to the exploſions from each, and the light 
from the wire w, are the ſame as thoſe men- 
tioned in the xxiv®*® and xxy" experiments. 
? ExPERIMENT XXXIII. * 
Move the thick end conſiderably nearer the 
vial, and there will be a difference; for the ef- 
fects now will be nearly the ſame with thoſe 
mentioned in the xxix" experiment, 


_ Exyg- 
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a 


brig ake i Pull Bute 22" ag fat 


— a perſon holds the point o of the FOR 
de {or 29h ber angular termination or edge 
e 


3 non-elgdric body equally fins) adh 
c e 5 0 
| iſtance from it with at in the forth expe- 


riment from , bar, gin the vial 
will de Nee to 1 eaten degree 
n the bar, bat weaker than, that, mentioned 
in the 25th experiment: after which,. if the 
vial be not taken off, and the wheel %e on- 
tinued. turning, for any, tine, a 81 will | 

een to iſſue from the wire w, in like manner 

in the 28th experiment. But the filings will 
: electrified i in No greater degree | in ſuch ir- 
curaſtances than is mentioned in this 1155 
. er 3 
& "ExpzRIMEANT XXX, £85 

Movs the point nearer, and the flings in 
the vial will be mote Rirongly elefrified ; and 
the light at the end of the wire w, will be 
ſomething longer, as to time, abn. 
enn iin E 
812 "Exphatnnnt XXX. 
q: MG the point of the e ee 
with the vial, and the filings will be as ſtrong- 
y electrifled as in the 25th experiment, and the 
time alſo before the light: can be ſeen to iſſue 

| from 
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from the wire w, will be e: m 
that experiment. 

Ons ERV. VIII. From he cies 0800 5 
xxxi® experiments, it appears that more electric | 
matter paſſes into the yial than paſſes out from 
its fides in any inſtant's and that there are three 
different degrees of accumulation of electric 
matter in the filings, which are owing to the. 
different degrees of yo pour Pi ; the greateſt ac- 
cumulation being cauſed by the leaſt reſiſtance. 

-—  ExPERIMENT. XXXII. 

Ir inſtead of the point the thick end of the 
needle, or wire, be oppoſed towards the vial 
We at the fame diſtance with the iv'® or xxix't 
experiment, the filings will only be electrified 
to an equal degree with the bar; or in other 
words, * bar and filings would be juſt as 
much and no more electrified, to all appear- 
ance, than if no ſuch body had been oppoſed 
at that diſtance: ſo that the effects, with re- 
ſpe& to the exploſions from each, and the light 
from the wire w, are the ſame as thoſe men- 
tioned in the xxiv® and xxy* experiments. 

1 ExPERIMENT XXXIII. 

Move the thick end conſiderably nearer the 
vial, and there will be a difference; for the ef- 
fects now will be nearly the ſame with thoſe 
mentioned in the xxix u experiment. 
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| ExrEIIU ENT XXXIV. 

1 th thick end be in contact with wwe wl 
there will be a greater difference: for the bl. 
ings will be more ſtrongly electrified, and to 
all appearance in the fame degree Wan the 
xxvm and xxxit experiments © | 

Ossx Rv. IX. From the xxxii* ah ail 
experiments it appears, that at equal diſtances 
with thoſe mentioned in the Xxix and xxx 
experiments there are different effects cauſed by 
the different degrees of reſiſtance. 

| ExpERIMENT XXXV. 

Ix, inſtead of the needle or wire, the round - 
ed end of the poker, or the palm or back of 
the hand, be held towards the vial at the ſame 
diſtance with the fourth experiment, the fil- 

ings will not be electrified more than the bar. 
And the light will appear at the end of the 
wire w. about the ſame time it did in the 
xxviii- experiment. 

|  ExPERIMENT XXXVI. 

Mo vr the poker or hand half as near 
again, that is about nine inches, and there 
will be (to all appearance) no difference. 

EXPERIMENT XXXVII. 

ByT move it nearer, and there will; for the 

filings will be more ſtrongly electrified than 


the bar: beſides, there will be a ſmall interval 
; of 


. 
4 


4 * : 
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of time before — ANGIE _— 
the wire Ww. * Ati 009-54 $421 7 

 - Ex##RY en 17 AXXVIU:« a 2am 
On / the: poker or hand in contact 
with the vial, the filings will appear to be ele- 
ctriſied to as gieat degrees as they were in the 
xxy® xxxit and xxxiv experiments, and the 
light, before ĩt is ſeen to iſſue from the wire v., 
will be much about the e 2 n. 
am 2114, Q! eee 
Oßs ERV. X. From the 0 and — 
experiments je appears; that at equal diſtances 
with thoſe mentioned in the xxixh uv 
and xxxii*- experiments, there are other degrees 
of reſiſtanoe cauſed, and different ory of 
arte matter accumulated. 

EXPERIMENT XXXIX. þ 
2p tha perſon, inſtead of Aging 6 on * 
earth, now ſtands on wax, as in experiment 
xiv. and oppoſes the point of the needle to- 
wards the vial at the ſame diſtance as was 
done in the iv and xxixꝶ experiments, the per- 
fon will be electrified in a ſmall degree weaker 
than the bar; and the filings will be electriſed 
in a ſmall degree greater than the bar: ſo that 
the accumulation of electrie matter in the fil- 
ings will be conſiderably leſs than the accumu- 
lation in experiment xxix. And if the vial in 
this experiment be not taken off, and the wheel 
E 2 be 
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be continued turning for any time, «light will 
be ſeen to iſſue from the wire w, in like man- 
ner as in the xxviii®. experiment, but not ſo 
ſoon as in that experiment, yet ſooner may in 
the xxixh experiment. | | 
1: 5 EXPERIMENT: XL, 

- Move the point conſiderably 1 
caries will be more ſtrongly electriſied, ſo will 
the filings in the vial; and there will, after a 
ſhorter time than in the xxix* experiment or 


xxx, iſſue a light from the end of the wire w. 


The degree of accumulation of electric matter 
in the filings in this experiment is leſs than the 
degree mentioned in experiment xxx.  _ 
EXPERIMENT XLI, 
| Mov the point, ſo as to be in contact with 
the vial, and the electric matter will be accu- 
mulated in the filings to a much greater de- 
gree, but ſtill leſs than in experiments xxv. or 
xxxi. In this caſe it will take up a longer 
time before the iſſuing of the light from the 
end of the wire w can be ſeen than it did-in 
the laſt experiment; but leſſer than is men- 
tioned in experiments xxv. or Xxxi, 
ExPERIMENT XLII. 

Ir the thick end of the needle or wire be 
oppoſed at the ſame diſtance from the vial as 
in the xxxix" and xlu experiments, the differ- 
ences of electric matter accumulated will be 


pro- 


i 


zonal ; but leſs than in thoſe two expe- 


riments, And if the wire be in contact with 
the vial, the accumulation will be the lame 


as in experiment xli. The difference of time 


at which the ſtream of light begins to appear 


at the end of the wire in each experiment 


nen whe $row” webs 


* 2 ExPPRINENUTr XLII.. 
— headiaf he! — ar the 
palm or back of the hand: be oppoſed in like 


manner at the ſame diſtances from the-yial as 


in the xxxixt* and xl experiments, the differ- 


ences of electric matter accumulated in each 


experiment will likewiſe be proportional, but 
leſs than experiment xlii. excepting when the 


poker or hand are in contact with the vial, 
for then the accumulation appears to be the 
ame with the experiments xl. and xli. | 

Os N XI. From theſe laſt experiments it 
appears, that at equal diſtances with the xxix*, 


xxx" and xxxiꝭ experiments, leſſer degrees of 


electric matter are accumulated by increabng 
the reſiſtance, ' than were accumulated in the 


AXiX®® xxx® and xxxi* experiments, where the 


reſiſtance was leſs. It alſo appears, that the ac- 
cumulation of electric matter is the ſame, he- 
ther a ſmall or large e eee 
the outſide of the vial. 
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Ex EI LI i754 
lr more perſonaftand alſo. upon wax, — 
communicate with the perſon:who holds the 
needle wire, or poker towurds the vial at the 
diſtances mentioned in the preteding experi- 
ments, the filings will be mote ſtrongly elec- 
tried at thoſe reſpective diſtances,” than they 
were in theſe experiments; and; ſtill more fo 
to u limited degree, as the perſons added are 
mote in number. And in each experiment it 
will be a longer timt * e 5 


pears at the wire W. 811K 


Nos af k ap MIV. 30 505 1 


Tur like differente in proportion will hap- 
pen hen the thick end of the needle or 
Wire is oppoſed (the n 
on n at the like different diſtances. 
ExJ PE £2248n TIN! 
Nn ſame will happen in proportion when 
the rounded head of the poker: ig op 
che ſame perſon continuing on Wax) at t 
like different diſtances alſo o. 
OsstRv. XII. From theſe experiments i 
| appears, that the accumulation is made greater 
by making the reſiſtance: Jeſs than it was in 
experiment xli. And ſince upon the whole 
by oppofing either fine points, blunted points, 
or ſurfaces of non- electric bodies at different 
diſtances towards electrified bodics, very dif- 


ferent 


— Bledlieng 55 


effects are produced; the air between 
the cleric body and the body oppoſed. ſeems 
to be one-caufe,.. which helps, to reſiſt the 
exit of the al Is 1 e theſe 
differences. S336 Bala Std 55 * 
re "EXSTRINENT, [XLVIL d 
Ir the needle ot any other ſmall quantity 
of non- electric matter pointed, have either f 
ts ende fuck ito was, and afterwards brought 
with the vial whilſt it is electri- 
— in the vial (to all appear- 
©) will be no nme 
xeriment xxiy. 2 viene 

1 XIII. Brom thiclenpatiment itiah- 

ats that the - reſiſtance is made very little 
6 when in experiment xxiv, as there is not 


A 


„ 7 3 0 oa -@ 


''T 0 


— „ 


_— 1 


_ and expand itſelf in. 50 2000 
1 EXPERIMENT. XI VIII. 


a very thin jece of wax, the oppoſite part 
of the wax to the fixed point, being in con- 
tat with the earth, and the other point at 
the ſame time tibog ht in contact with the 
vial, the filings ig the vial” will be N 
ſtrongly elerified than in experiment xlvii. 
Oss RRV. XIV. For the reſiſtance to the fat 
lage of the electric matter from the vial into 
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— of non; electric matter to 10 from 


i the ſame" pointed body be lle u 


E 4 the 


56 4 Trial on „Aan ity. 
the earth is ankle leſs poten uv 
e 1 | 
- Ir inſtead of à thick quantity wa war, 
which we before ſuppoſed the perſon to Rand 
on, we make uſe of a quantity that is very 
thin, as in the laſt experiment, the effects in 
all reſpe&s will be very different from what 
are mentioned in thoſe experiments vahere the 
thick wax is made uſe of: for the perſon will 
not be ſo ſtrongly electrified, the other circum- 
ſtances being the ſame; though a greater 

quantity of electric matter will paſs from the 
vial. It will be longer alſo before the light at 
the wire w appears, as well as before light bo- 
dies are moved too and from the bar, at the 
greateſt diſtance. The accumulation of the 
electric matter in the filings in thoſe. circum- 
ſtances will alſo be greater at equal diſtances, 
but Jeſs than ay accumulation in ee 
XXV. 

Oztnay. xv. From hence it. appears, that 
the reſiſtance is farther varied and made leſs by 
the thin wax: and yet the refiſtanice is greater, 
than when no; wax is interpaſed : therefore 
there muſt be ſtill different degrees of e 
rn of the electric matter. 


"4 — 
* of . 1 
"=" 


q o 
5 11 
* — 4 


1 * * Oo | 
Pp 4 
XPE- 


RG ITT 


ö 
| 
{ 
| 
4 
| 
1 
; 
: 
; 


3 

ö 

| | 78 

> — on Eleftrjcity. 3 
ExrERNIMN ENT II. = 


1 any | of the nos, elekirie oder mm 


in the xli* xl“ and xliii experiments; are 
placed in conty with the vial and che earth 


at the ſame time, a light body placed at 


——ů do ban 2p the earth, 


will not be moved towards the bar at the firſt, 
ſecond; third, or fourth turn of the wheel. 
But when the light iſſues from the wire w, 
then (or a very ſmall interval of time before) 
the light body will de 1 and 
from the bar very quick. It 
ExTEZIIM ENT I. 
Irx nothing touches, or is near de butßds of 
the vial, the ſame light body placed at the 
ſame diſtance from the bar upon the earth 
will, on the firſt turn of the wheel, be moved 
to and from the bar very quick. 
 O8sexv. XVI. From en dine h 
it appears, that the electric matter coming from 
the machine into the bar, does not paſs fo 
readily from the ſides of the bar, as into the 
filings, until the electric matter is accumulated 
in the filings to its greateſt degree, oy 
„ ExyExIMEnT LIL. 1 
Ir the glaſs, vial be very thick, then thoſe 
1 riments will not ſucceed; for a very little 
only of che cect matter will be found to 
paſs 


ys il on Blebtrivity. © 
paſs througtnthe- glaſs, therefore the effects ate 
very different: 91 T1013. nau dci to vas 11 
21: OB8BRV- XVII. From this experiment it 
n d= —_— 
bod 3097 a ent gen! 4 42 
wow 150 all XPBRIMENT/ LUI. 1 Hattit g 
Ir the gleſe vial be excetdingly thin, thoſe 
eee not -ſuctced in the manner 
we have mentioned neither; ſor the electric 
will be found to paſs more readily thro 
thin glaſs than thro 4 — glaſs, as we 


have ſhewn by experiment iii. ſect. 100 
obſerv. xili. and x. 


„ Oben Rv. XVIII. From this experiment it 
pepe, that the reſiſtance may be made too 
little. 1. ..; qu 6d FH art ante it orci 
„ Tur fame 9 is manifeſt from points 
— the ſurface of the bar in obſervation i. 
here it appears that the electric matter paſſe: 
away the quickeſt, where the api * 
e. 16d 203 oiai dai 
.Conoril any, 
* 9 che whole it follows, that in in ie to th 
produce the greateſt accumulation of electric 
matter, it is neceſſary there ſhould be a cer- 
tain degree of reſiſtance; and that the reſiſtance n 
ſhould be equal and uniform. For it has been 
found, that if the glaſs be of an uneqpal 
thicknes, or have a flaw, hole, or crack in it, 
the 
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the elefric matter will eſcape more readily 
through thoſe gn Son 644d ee 
part of the. glas. ru ec 
Tnar this a nee oa equal: aden 
alone is neceſſary for producing the greateſt ac- 
cumulation will be farther enen the | 
Mn ee 100 d Hue 85 
ExTERNIM ENT LIV. 
Ir the vial be covered: on: ahbe unde wih 
a non- electric; if poirits and — omg 5 
Won electrifying the outũde thereof only, the 
ame effects to all appearance will inſue. This 
vill be determined by 8 oy 2 in 
t propoſition xi. od Ai c 50 117 
BxT EINEN LV. 5 
rer a plane of glaſs G (fg. 6 ofabe flap 
„ hickneſs with the vial, be covered eloſe on 
„each fide with a non- electric, ſuppoſe leaf 
5 
n 


—m— „0 3 


gold, ſilver, braſs, or thin lead t, leaving an 

u and an half or two inches unoovered all 

nd the glaſs on each ſide next its edges e e e, 

en cbectrifying either fide, ſuppoſe t, Whilſt 

0 the contrary fide is in contact with the earth 

c dy means of the non- electric n, the eltctrie 

Vatter will be accumulated to as great a degres 

0 the ace, N er 

13 ſt x56, a: 
l | * This experiment was made by Me Cem 

je | Urox 


60 AA Treatiſe on Eleftricity: 
+ Uyoxthe whole, from the 1g expe- 
riments,'- we gather the.” following general 
truths, with regard to different bodies reſiſting 
the paſſage of the 2 with diffe- 
rent degrees of ſtrength. n 2f 2061 
1. TyAT: glaſs, — elifttig be. 
dies refiſt or obſtruct the paſſage: of the electric 
matter more than air: pe: the elec- 
tric bodies are not very thin. a1 
2. Tnar one inch oF air ſeeme to refit leſs 
han one foot of —— one foot leſa chan 
ee eee s 9: d 

3. Tur air in grneral refit more than iſ 
the ſurfaces of non- electric bodies. 

4. THAT the ſurfaces of mekbclediic bo- 
dies reſiſt the paſſage of the electric matter 
more than the obtuſe. ends, blunt edges, or ob- if 
tuſe 1 n fame kind of 


-A Nn Der worth of 

8 8 blunted edges p 
3 of the ſame kind O. 
of bodies, refiſt'the palſage of the electric mat · c 


ter more than fine points, ſharp edges, or acuie 
A the eine Rind b 


dies. 

6 Tur the fineſt paints, ae * 
-gular terminations of non · electric bodies, reſiſ 
the - of the Re matter es of all. 


Wars 


© A. Treatiſe on Elefirieny. 6 
Warn we hereafter ſpeak of the reſiſtance, - 
or obſtruction of glaſs,” wax, air, non-elec- 
tric ſurfaces, obtuſe non - electries, or acute or 
fine points, or edges of non-electric bodies, we. 
would be underſtood to mean that power or 
reſiſtance, whatever may be its cauſe, which 
prevents the paſſage of the electrie matter more, 
or leſs, wy eerie e N pr 
ſhape and kind. 5 
Ir may ſeem difficult to conceive, bow dif 
ferent degrees of accumulated electric matter 
in the ſame body are cauſed, by varying the re- 
ſtance the fluid meets with in its tendency to 
Niſſipate, as was ſhewn in the proof to the laſt 
propoſition, fince it appears that the leaſt ac- 
cumulation is cauſed when the reſiſtance it 
meets with is increaſed, and the greateſt ac- 
cumulation when the reſiſtance is decreaſed. 

Now ſome perhaps may think that theſe ſur- 
priſing effects are owing to an attractive power 
of the earth, acting variouſly in different cir- 
cumſtances, and that the accumulation is pro- 

portional to the attractive power. 

Bur were this ſuppoſition true, pointed bo- 
dies oppoſed to the vial at ſome diſtance, in 
the manner we have treated of, ought to pro- 
duce the leaſt accumulation of electric matter 
in the-vial when compared with ſurfaces op- 
poſed at the ſame diſtance and in the fame cir- 


1 | cumſtances, 


matter in the vial ; we will 'now ſhew how 


ſanding on the earth take hold of the outſide 
of the vial, and inſtead of hanging it upon the 


. perſon turning the wheel, who alſo muſt be 


' within the vial, will appear to be attenuated to 


„ A Treatiſe an Bleflricuy.- | 
cumſtancrs; whereas by experiment it is found 
they produce the greateſt: and when any 
pointed body is in contact with the vial, the 
eſtects ate the fame with reſpect to the accu - 
mulation as when a ſurface is in contact with 
the vlal, and in the ſame circumſtances: there- 
fore thoſe eſſects muſt ariſe not from an at- 
tractive power, but from the reſiſtance the fluid 
meets with! in mg. to 6 PE _ n 
itſelf. 


We have 1 b to ene Ae 


„ Ho 3 |= =A 


the original quantity of electric matter — the 

_ vial may he leſſened or attenuated: 
| EXPERIMENT, 

* the machine on wax, and let a 


*. 


bar BB, by the wire w, let that wire touch 
any part of the frame of the machine, or the 


on wax. Let a wire, or any non- electric body 
communicate with the bar BB and the earth, 
after fotty or fifty turns of the wheel, take the 
vial away, but, whilſt it continues turning, 
and afterwards, ſet it upon wax. And the ori- 
ginal-quantity of electric matter in the filings 


ſuch a we as to produce effects equally 
3 ſtrong 


MnO AS e x - io 


W fecms to be didipated, on cauſin eg explain 


eee 


i Academy in Spittle fat, Landon. 


A Treatiſe. an Eleftritity. wy 
frong with thoſe mentioned in ex pennen 
xxv. where the electric ma tiet wN acaums 
late - „ Shine od Adi: n 1 to 
ALL the elſaba wa yet knom uf aniſing from 
this IT ſamei wih — 
duceable rom the accumuletiongs F 

that remarkable difference af theracceding 
and receding of light bodies: particularly vo- 
lated in che experiments following prupoſi ton 
iv, which hold equally true in this cnſq e. 


krotesfrtox m 
The electric matter, when. 


not only through the part where the exploſion 
is made, but through: the, whole ſurface of the 
body, even though an electric body be inter- 
Pasted. provided it be thin. 25-00 - 573 11 
„ Ee bd; 11, 
let a chin Ne e eee 


twenty inches ſquare be, gilt with leaf gald. an 
each fide (or covered with ſheet lead) within 


two inches of the border; or rather, let the 


thin glaſs vial V (that, t;commpnly 
uſed) which is filled with filings of iran, be gor 


vered cloſe on the outſide with ſheet lead, leav- 
ing about two inches and a half yncovered at 
* This experiment was made by Mr. Oman Maſtot of 


SOL 1 che 


% A Treatiſe on Bleflricity. 
the neck. Electrify the matter | within, by 
means of the wire w paſſing through the neck 
of the vial, whilſt the outſide covering is held 
by a perſonſtanding on the earth. When it is 
electrified, ſet the vial upon any electtie body 
R; this done; approach the wire w with your 
finger, and there will be an exploſion; upon 
repenting it, a ſecond, and a third will enſue, 
and ſo on. Tbe like will happen on approach- 
ing the external leaden covering; when yon 
have touched that ſo often till the exploſions 
ceaſe, approach the wire w again and an ex- 
ploſion will again enſue ; after this, you will 
have another from the outward covering; and 
Jo alternately from each, until the whole ac 
Amman 
-——. ExyERIMENT II. 
Ir the non-eleftric covering on the outſide 
of the vial be but half an'inch, or an inch in 
extent, theſe effects will be leſs from the cover- 
ing than WH CUE WG the n 


is larger 
ene 2-6 47 

| IP the glaſs be very thick, theſe effeQts ar 
not produced. 
| eee 
force of the exploſion ; for as the exploſion 
ſeems to be made only when the electric mat- 
ter is ſufficiently condenſed, or collected _ 


Amel A0 3 


Kind « focus, and as action and. re-aRtion are 
equal, the particles next. in ſucceſſion to thoſe 
in the focus may be ſuppoſed to be checked or 
4 and thoſe to check. r xepel one an- 
r with equal force. By which means thoſe, 
articles hing neareſt the ſurface. of, _ 
uin the vial, may be forced through the, 
into the non- electric body on the 
e And conſequently if a gon · electric 
over the. greateſt part of the ſurface of the 
plaſs, and The glaſs itſelf. be of an even thick»! 
eſt, the particles muſt be forced equally. into 
he non electric from all parts alike. Now ſup : 
ofing this the caſe, the greater the exploſion. | 
s, the greater muſt be the check, or repelling: 
Force ; and conſegyently the more the electric 
matter forced through, hd gals into be r= 
aunding covering. 1 13 
Axp gain, the greater or leb the non-eles 
aric covering on the glaſs is, the greater or les 
alſo muſt. be the guantity, of elecric matter 
forced through the glaſs into the PE an 
this we find to be true in fact. 
od Corotiary J. | 
Il this reaſoning be true. with 7 to cba 
effects produced by the exploſion where. a thin 
electric is interpoſed, it ſhould hold equally 
true where the electric. body is not interpoſed, 
. ene aer is Fer ane 
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fore we ſuppoſe” that when'the bar is electr. 
fied, and an exploſion cad ſed, all the'eleQric 
matter that dbes pafß off from the bat at chat 
inſtant, does hot paſs out at the point, «of part 
| Where the explofion is made, though the moſt 
conſiderable part may eſcape there, bit from 
cvery purt of the furface; provided the feſ. 
ftarice in all the parts of the für face be equal. 
Tus equality of reſiſtance may be had tbe 
neareſt by making uſe of an 7 28 * motif 
line body which is hett. „ phe 
Tux accumulation of electrie matter in the 
vial, bar, or ſphere, is not totally diflipated by 
repeated exploſions, as appears f from the Tok 
lowing g experiment. 5% je 
EXPERIMENT. 2 
TY a fine downy feather upon the wire of 
the vial, bar, or ſphere ; when they are elec- 
trified, apptoach them with a non- electric till 
the exploſion ceaſe: after which approach the 
feather and ſome” of the fibres will move to- 
wards the non- electric and continue to do fo 
upon the repeated approaches for ſeveral times, 
'Wazn. one part of a non- electric body, ot 
bodies but in contact with one another, ſop- 
poſe D, touches one fide of an electric V,which 
has oppoſite on its other ſide a non- electric C 
in contact with it, and another part of the 
ſame body D is 'brought near the laſt mentioned 
non- 


| the clara V 4 
— we al 2 „„ 
pſtances ye By the circuit is cogpleted. 


a the a9p-elofvia B. camplaing the awe, 3 
_— e l 5 
Fa ee eee en,, 
3. 700 The diſſipator D. by the crqoked bar 
2 wire, or chain, D. - And: the nonslec- 


ric G, hy dhe filings within N 1 


» vire W. 19 1 TAS "> 

| ' PROPOSITION.IK Ms. "IP 

e Wann leg matter is andthe | 
11— fungi. 


ated qa completing 4 ſeaty ini ſome 
neaſure proportignal.to.the, points. af gop=dleftric 


„waer with the aye and Ide ef Se vial. | 
e. PROOF: BY:EXPERIM ENTS. , | 

il lr 2 

de Warn che filings in the wal are TOY 

0- Tru e det che di a e, 

{0 bat end very ſmall which' is to be if ; 

8. ih dhe via on the kircuſt, "there - 


1 be an exploſion,” but not a large ons, 11 


or 
2 The of thi MA thock produced 
| 


eans of a las Pil, was diicoered in g and 


C eee 8 Id by Profgfior Au . 2 

he . Ws of the le rical circuit was fe Renee bo. 
ed q F 5» | 
2n- 4 | 


the lame with the firſt, and che thitd will be n. 
ther weaker, and ſo om, till nearly ie whole 


| AHA 9 ens with the vl (ape 
two or three inches) che firſt 
8 r 


ſo —— be in contact wich dhe vial i 


there be only a yery ſmall quantity thereof i 
| the vial, or let the. infide non- electric contat 
with, , the, Mal be no gester than. in the firl 
| experitnent, and afterwards that non: electri 


fame point of the, diffipator oppoſed to it, then 


; may equal the contact on the outſide thereof men. 


W 1p eos l: b 
"EXPERIMENT 1 05 os 


will be 


ExPpRRINMENT III. 


G. Mira teich tri? N the vid 


fix ot ſeven inche 
will be much greater 
ere and the" ſecond kiten leſs tha 
the ſecond in the laſt oi 

EN ERNTMENr iv. b Bo 
lena of filling the vial with filings, le 


electritied; on completing, the circuit with the 


will be no viſible exploſion, .. _ 
ExpR K INM ENT V. 
Avenger the contact in the vial, "i that i 


* 20 


1 r tionet 


. 3 
„n a = 0 C ö 
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. | | 8 
ö op gecrityer ff 
” Bw Rage Calpasr 96 the ouzhde, 9 
be an exploſion will be produced, but Ie OY : 
: AN Res > 44 al Y 
-ogb E : E 
- | 1 b the nc be th TY a 
be that it may — che contact in the inſid 
mentioned in the firſt, ſecond, and third experi- 


ments; and the inſide contact be no greater 

than the Ouᷣtſide in The firſt experiment ; the 

effects will WA ee e 3 

n Datel ron 3 ＋ * 

tern n eee VE: 5 i 
-- Ip thoinkde and outſide contact e 

equal to the outſide contact in the ſecond expe- 

rimenty” ibe eſſects will be leſs than thoſe men 2 

tioned in the ſecond” experiment, but greater 

than it the firſt experiment. . 1 

Is the inſide contact be equal to the outſide | 

contact in the ſecond experiment, and the out- 


rt fide the ſame with the ſecond experiment; the | 
m rere eee NF ö 
1 that experiment. a 88 | 0 
Tee theſe experiment it appears, that ch 


yreater the ſurface of a non- electric body is A 
which woches the outlide of the vial ven fil · | 
dilution, And that 13 [ef thei furfaceis, the . = 

3 leſs Y 


as « 
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ls are thoſe effects: but the greater FR. ſur- 
face of the non- electrie, the greater the quan- 
ä tity, of contact, and vice WR; err the 
propoſition i is true. 
Tunis is farther confliin by ibpollifol 
vui, with its proof and 2225 by Papo 
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fition vik. 
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E have ert what effects ariſe from 
a non- electric body when it is in con- 
tact with the outſide of the vial. We will now 
cover the dutſide of the vial with a non-elec- 
tric properly, by which means it will be better 
fitted for more extraordinary experiments, and 
the vial, when covered, hel be laid to be pro- 
perly prepared. 

To do this, take the fin vial ak uſe of 
before, or let a quart or larger vial V-of the 
thinneſt kind, and as equally fo as can be had 
(the longeſt kind are the propereſt) be almoſt 
filled with clean filings of iron, quickſilver, gra- 
nulated lead, or water: if it be with filings of 
iron, take care that they are ſhaked together 
very well, fo that they may lie cloſe to the 
ſides of the glaſs: then put a cork into the neck 
ts | | / of 


A. Treat! Ye on Eledtricity 71 


of it, and force the 4 — w through the cork 
into the filings; Tbe wire ſhould be very 
thick, and the outer end rounded off. After 
this, wax all the cork x which is, without the 
vial. Now take. a dean in piece of milled, 
or ſheet lead (ſuch as comes from India in 
which tea is brought), as much as will wrap 
twice round the vial, and cover the ſurface 

the vial from the bottom to within two inches 


and an half of the cork. Roll this piece 


— we call the covering, very tight round 
the vial, and afterwards bind it, very well with 
one continued piece of wire, well nealed ; and 
where you diſcontinue the binding, make: 2 
loop. X for a bar, chain, or wire D, to be 
— on, as occaſion may require. | 

Now any part of this covering, of the loop 
X, may be touched with the diffipator (when | 
the circuit is to be completed) for the effect 
will be the ſame . 
N. B. Ir the vial could be covered over with 
quickſilver in the manner looking-glaſſes are, 
or with any other non-eleric body without 
points or edges, it would be preferable to the 


leaden in and its binding wire. 


* This method of covering the vial with led was dif- 


covered by Dr. Bevis, which is indeed preferable to mine 


with water, which I at firſt made ule of, as it is more con- 
F4 PRO. 


venient to manage. 
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' the vial to the greateſt degree, the greateſt ef. 


— — — — 
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viii.) that when the vial is electrified and 
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PROPOSITION. \ 
n n the olectric matter is FER 10 


fects ate produced by completing the ann 
ExrEIIMEN r. 
Let the filings in the coated vial be FOO 
ged to the Seilen degree poſlible under ſuch 
circumſtances (ſee nt xxy. ſection v) 
then if a perſon with one hand touch the co- 
vering of the vial, and with the other approach 
the wire wat the fame time, be will receive a 
much more painful ſhock, than if he ap- 
proached*the wire w only (here we ſu bhok 
the vial to continue tan vpoti the bar or ſet 
upon wax.) If horſes, oxen, ſheep, dogs, ot 
any other animals be the diſſipator | or part of 
it, they appear to be affected in like manner. 
The exploſion alſo will Be wuch greater, and 
the accumulated matter will be. i in, A manner 
totally diffipated. | 4 Gig 
Ne exploſion will be ſtill 'ſornething 
greater, and the accumulated electric matter 
will be alſo in a manner totally diſſip pated, if 
a ſingle piece of iron be the diffipatof > inficad 
of the perſon. . 
Ir has been already thewn (by propoſition 


he wh, 0 
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placed upon an _— body, the — 
| 0 
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of the wire w only will not diſcharge the 
whole of the ace mulated electric matter: nor 


indeed will it Cn NE a 
ſome mig icnag ine, 

be — the wire Wapprdached dt 
ſame time, but with ſeparate bars of roh equal 
in weight to the quantity of nom Electric mat. 
ter contained in the val; nor even ſuppoſing 
the bars or other non - electr ie matter to be in- 
creaſed to any quantity whatſoever,” But when 
the external covering is touched at the-ſame 
inſtant of time that the wire w is apptoached; 


either by two different bodies of the fame kind, 
but in contact with each other, or by one only, 


and that either large of ſmall, "which we have 
called the diſſipator, the caſe is then widely 
different, for the electric matber i in 4 mats 
ner totally loſt and diffipated/® oo 
How this is effected is tek ey t to an le 

ſhall we take upon us abſolutely to determine, 
being as yet not thoroughly fatisfied from ex- 
periments,” However, in ordet to affiſt thote 
who may 'purfue theſe inquiries farther, we 
ſhall ſet down ſeveral experiments of different 
kinds, and from them propoſe a query how 
the completing the circuit ſeems to cauſt fo 
ſudden and great . I and diffpation 
—é— len 7H 


cet 


. 4 4 Treatif an Ay: 
EXPERIMENT; IJ. 

5 2 the filings in the vial ate elend 
to the greateſt degree (which in each of the fol- 
lowing experiments we ſhall always ſuppoſe to 
be; the caſe) ſet the vial upon a cake of wax, 
and let nothing touch either the vial or the 
wire w, and it will be a conſiderable ae 
Ht the electric matter will de diſſipated. 
ETF ERNIM ENT II. 
ee ee ee cod: — 
will be (to all appearance) but a very little diffe- 
rence; the electric matter taking up rather a 
leſs time before it is diflpated, hag * 
nn ra ien 
EX?EAIMENT, 11. war's 

1 the vial for this one experiment 
ta have any part of the bottom or des ground 
extremely thin, and to be electrified to an equal 
degree with the foregoing experiments; in or- 
der to do this, let ſome ſealing- wax be put 
upon the thin Place whilſt it is electrifying, 
and after the vial is electrified, take the ſeal- 
ing-wax away, and ſet the vial, on the earth; 
ſo that a non; electric may touch the thinneſt 
part of the glaſs and the earth at the ſame 
time. The accumulated electric matter in 
theſe circumſtances, will be diſſipated. nearly 
in half the time it will in the firſt or ſecond 


experiment, 
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BxPER1MENT: IV. 

- Wann! the filings within the vial Mhre 

electrißed and ſet on any electric R,. if a: per- 

ſon ſtandiſig on the earth; touch with his hand, 

or hold the wire w.that paſſes into the vial, for 

ſome time, he will cauſe the whole of the ac. 


cumulated matter within the vial to be diſſi- 


pated in a ſhorter time rr in _ firſt or 
cond experiment. Was | 

agg! Erk vr W. 

Lr a fine feather, whoſe fibres are 3 
gender, be fixed upon the bar BB, and let the 
bar be electrified; 'when it is, ceaſe to turn the 
wheel, and the fibres of the feather will move 
towards a non- electrio When approached 
near it, though a perſon ſtanding upon the 
earth continues to hold the bar in his hand for 
ſome titne. This experiment is fimilar to the 
laſt expetinibine, and as och we have intro- 
duced — 0 AY W 

| ExPERINENT VI. . 

Aal inſtead of touching the wire w with 
his hand, as in the fourth' experiment, let him 
hold the point of a needle in contact with the 
wire after the vial is electrified, and ſet upon 
wax, in this caſe the whole of the eleqric 
matter will be diſſipated in a very ſhort time 
compared with the firſt, ſecond, third, or 
0 ui experiment laſt mentioned, 
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| e is mentioned in the Sime. 


there will be a conſiderable difference ; for the 
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| ExrzaINZNT VII. 
Ip the ſixth experiment is repeated with the 
ſame circutnſtances, except that the perſon 
now ſtands upon an electrie R, he will be 


electried in a ſmall degree, and the whole of 


the accumulated matter in the vial will not be 


diffipated in o an as in the ſixth ex- 


periment. 


; 191104 EWA; F430 
eie VIII. N 
Wurx the vial is electrified, {et it apon the 
earth, and let a perſon ſtanding upon wax 
touch the wire wa the accumulated electric 
matter will not be diſſipated as ſoon to appear- 


EXPERIMENT. st 
Exrxerzry the vial again, and * 


ef} © 


ſon ſtanding on wax now take hold of the co- 
yering of the vial inſtead of the wire w, at the 


accumulated electric matter will now appear 


to be diſſipated ſooner than is mentioned either 


in the firſt, ſecond, or eighth experiments, and 
very near in the ſame time eee ex· 
periment. | 
ExPERIMENT X. 


Lzr the covering of the vial V be brought 


within an inch and an half or — — of 
the top of the neck, and let the outward extre· 


4 2 mity 
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mity of the wije N be covered. with dry wax: 
ſoon after the vial is filled with electtio mat- 
tet, a light appears to iſſus from the wire at 
the neck, which light tends towards the cover- 
ing, and in a little time explodes, provided the 
wheel be continued turning. After this a ſe- 
cond effect equal to the firſt: cannot be pro- 
duced without electrifying again. Nor is there 
any ſign of * matter W ne 
the covering. 
| 1 1 XI. 1007/7 
Aan let there be faſtened to the * 5 
of the vial V, a wire or chain C, one, two, 
three, or more fect long: and let the vial be 
electriſied to its greateſt degtee, and then 
placed upon wax. If the wire or chain be taken 
bold of, even wich an electric R, and brought 
by means thereof to the wire w, ſo as to com- 
plete the circuit, a large exploſion will enſue, 
and almoſt the whole accumulated matter will 
be diffipated. If inſtead of holding the wire 
or chain in the manner abovementioned, either 
of them be dropped upon the wire w, the ef- 
ſects, to all appearance, will in every reſpect 
be the ſame. In both theſe caſes, after the 
large exploſion, a ſmall one, or two, may be 
produced by repeating the circuit, after which 
no electric . will be found in the wire 
or chain C upon a perfon' $ W of them. 
ExpE- 
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EXPERIMENT XII. 

Bel „de difipator D be We ute or e 
and there be a piece of gilt leather, about the 
ſize of a crown, with its edges waxed round, 
med in the middle, either to the appicaching 
part of the diſſipator, or the part of the wire 
w- approached, on electrifying the filings 1 in the 
vial, and completing the circuit in the middle 
(or thereabouts) of the leather, a viſible hole 
will be made through the leather (a ftrong 
proof that the electric matter paſſes through 
rey) and a loud exploſion will enſue, 

_ » EXPERIMENT XIII. 
le the end of the diſſipa 


* 
+4 


tor D, next the cover- 
ing of the vial, or the covering it ſelf, 
have alſo a piece of gilt leather fixed to 
it at the ſame time that the other piece is 
on the other end of D, or the wire w, the 
filings being electrified, on completing the cir- 
cuit in the middle or thereabouts, of each 
piece of leather, a hole will be made through 
each, and to all appearance in the ſame inſtant. 
In theſe experiments where the circuit is com- 
pleted, the ſame effects to appearance are 
produced, whether the diſſipator touches the 
wire wor the covering firſt. 

Tus following account is a deſcription of 


Dr. Bevis obſerved this effect; the experiment he made 


was much the ſame with this. | 
I | an 
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an apparatus like that of the vial with its cir- 
cuit to condenſe air in. It is fo contrived that 
the effects ariſing from condenſed air may be 
compared with thoſe ariſing from the accu- 
mulated or condenſed: electric: e in n 
electriſied vial. l 

LIT V (tg. 9.) repreſent a veſſel of glaſs 
Wa hollow pipe exhauſted of air fitted cloſe 
to the neck of the veſſel V, ſo that no air can 
eſcape: one end of which opens into the veſ- 
ſel, the other end has a ſtop· cock at n. Let 
DD repreſent another hollow pipe communi- 
cating with Vat z; and with W at y, like the 
diſſipator: at which places there are alſo ſtop- 
—_— RE there be alſo . 
at x. | 


Cas nt IL. 


Surrosg now theſe ſtop-cocks xðx y ey Z 
turned, or ſhut, ſo that no air can paſs from 
V into the pipe D D, or through x into the air 
without. Condenſe four atmoſpheres of air 
into the veſſel V through the ſtop-cock n: 
then turn the cock n till the aperture in it is 
almoſt cloſed, and only a very little air eſcapes 
through it, If the time from its firſt beginning 


to iſſue to the time it ceaſes to iſſue be now ex- 
amined, it will be found to be very conſi- 
derable. See the firſt experiment, propoſi- 
tion i. 9 OED 


Casx 
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or ter time to eſcape or expand 
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of letting the condenſed air eſcape through n 


into the open air without, let it eſcape through 
the lame aperture into an exhanſted receiver, 
which held, before it was exhauſted, more ait 
than is condenſed in V. And it will take up a 
nd itſelf in to 
the ſame degree, than it did in the firſt caſe, 


| + reg een e Prop: 
en. Ver 


„lad 5 III. Sor il! 
suf ner the ſame number of atinafpberes 
Hd veſſel again, and turn the cock n as 
before, leaving, as neat as can be judged, the 
ſame, or an equal paſſage for the condenſed 
air to eſcape into the open air: immediately 
after this, ſuppaſe the ſtop-cock x to be turned, 
leaving alſo a paſſage for the air to eſcape 
through it as it did from n, but ſamew hat lar- 
ger. The ruſhing out of the air then through 
each paſſage will not be equal, but rather 
greater from x than n therefore the condenſed 
atmoſpheres will eſcape, or pals out through 
theſe two paſſages or apertures in x, and n, 
nearly in half the time they did from a mean 


between the firſt and ſecond caſes. See the 


third experiment, propofition: x. 
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2 obs ASN IV. 

eren now the for the air to ct. 
pe, at n (the veſſel being again equally filled 
with air) to be a little larger than the paſſage 

for the air to eſcape at x, the aperture at x 

continuing the ſame as in the laſt caſe, then 
the greateſt quantity of air will eſcape from n: 
and the time it will take up before the con- 
denſed air has eſcaped through both, will be 
ſhorter: than in the laſt caſe, Sec the ſixth and 
ninth e br mad x. 
CASE V. 

Toxx che cock x ſo that no 41 can eſcape 
by it, and condenſe the air again to an equal 
degree as before, leaving the aperture n as ſmall 
as is mentioned in the firſt caſe: immediately 

after this, ſuppoſe y and z to be turned at the 
fame inſtant of time, that the air may eſcape 
into the pipe DD; in this caſe it is eaſy to 
conceive that there will ruſh out a greater 
quantity of air in a ſhorter time than in the 
fourth caſe, See the xt, xi, xiro and Xijj'd 
experiments, propoſition 3 
I is manifeſt too, that as the air in the pipe 
grows denſer and denſer as more ruſhes into it 
at each end, the entrance of the air will be 

flower and flower ; as it will be every inſtant 
more and more obſtructed by reaſon of the 
denſity encreaſing every inſtant, till it becomes 

G of 
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of an equal denſity with that in the veſſel, and n 
then no mote can enter the piſ ee. * 
Now if the air could be diſcharged thei in- 

ſtant it attempts to enter the ends of the pipe, 
it would, by its extreme quick enn cauſe a 
: fingle report. | | 
155 : Quvzxyll. Do not the phenometa produce- 
able from the vial, when the matter within it 
is elerified, ſquare with theſe experiments re- 
lating to air? For as we ſaid before, they ap- 
pear to be ſimilar as to their elaſticity, and fo 
far they ought to be governed by the fame 
laws: which Indeed ſeems to be the caſe, as 
thus: | 
Tus vial V filled with air, nd the vial v 
filled with electric matter, are veſſels of the 
ſame kind; the obſtructions, or different re- 
ſiſtances to its paſſing out of the vial, are the 
ſtop- cocks n, x, y, 2: for example, n repreſents 
the obſtruction ariſing from the wire w; x the 
obſtruction of the glaſs; y and z are the ob- 
ſtructions at each end of the body D complet- 
ing the circuit: and the hollow pipe DD is 
the diſſipator D, which completes the circuit. 
THe firſt caſe, where all the ſtop-cocks are 
ſhut, except that at n, is ſimilar to the electri- 
fied vial placed as in the firſt experiment; for 
in that experiment the reſiſtance at the wire w 
| may 
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may be conſidered as ſimilar to the ſtop· cock 
at n. 

Tur ſecond caſe, where the exhauſted. re- 
ceiver is fixed to n, is ſomewhat analogous to 
the fourth and fixth experiments: for in theſe 
experiments the reſiſtance was made leſs by the 
non- electric contact, and here it is ; great! y leſ- 
ſened by taking away the air. 

Tux third caſe, in which the flopitocks n 
and x are near equally opened, is fimilar to the 
third experiment, where the reſiſtance given to 
the paſſage of the electric matter is leſſened 2 


I 


als... 
9 Tur fourth caſe, 1 the FROG n is 
more opened than x, is ſomewhat ſimilar to 
the fixth and ninth experiments, in which the 
electric matter is found to n faſter N 

the reſiſtance is leaſt. 1 
Tax laſt caſe may ſerve to illuſtrate the xt 
xin, xjith, and xiiib experiments, For by pro- 
poſition viii. the electric matter, on cauſing an 
exploſion, is found to paſs both by the wire w 
and the covering. And by the xiith and xiii 
experiments, it is found that the exploſion, and 
quantity of electric matter diſſipated by that 
exploſion, is greater when the circuit is com- 
pleted, than when. it is not completed,: And 
it is further found that after an exploſion, when 
" 0 the 


any electric matter within the difſipator, 


appea 


the accumulated electtie matter had actual 
Paſſed through the diſſipator? 


nerally felt by animals, when they are ſo 


1 
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the circvit is completed, there is no fen of 


QuEeRY III. Do not thefe things ſhew that 
the cleric matter is diffipated the quickeſt by 
this method of completing the circuit? And 
may not the large exploſion which attends this 
experiment, be the refalt of ſeveral ſmall ex. 
ploſions ſucceeding one another ſo quick's as to 
r but one ? 2 

Query IV. Now as (Auen and rein 
are always equal, muſt not the original qu 
tity of electric matter within the Amps b be 
acted upon immediately after the explofion, in 
like manner as is ſhewn in the eighth propo- 
fition, fo as to produce the ſame effects as if 


nw 5&5 twiw mom. Dc.uoae.. oe 


Fox two contrary (violent and ſudden) mo- 
tions, together with the reſtrictive power of 


* 
- £% 


the particles themſelves, 'may be ſufficient to 
cauſe that ſtrange and painful ſhock or con- 1 


vulſion of the nerves and muſcles, which is ge- 


placed as to make up part of the circuit. 
Alx the circuit experiments, and the expe- 
riment following propoſition viii. ſeem to ſhew 
that this convulſive ſhock is proportional to 8ʃ 
the magnitude of the exploſion, For the 
greateſt ſhock is always produced when the ©1 
explo- 
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exploſion is greateſt ; and the leaſt ſhock when 
the exploſion is leaſt. By parity of reaſoning 
it follows, that there ſhould no ſhock where 
there is no exploſion at the times of completing 
the circuit: and that it is the caſe, will ap- 
pear from the following experiment. . 

FE xrRRINMENT XIV. 

Wu x the filings in the vial are cledrified 
to their greateſt degree, let a perfon ſtanding 
an. wax, take bold of the covering of the vial 
with one hand, whilſt in the other he holds a 
non- electric body, finely pointed, ſuppoſe a 
needle, with the point towards, and within 
two and a half or three inches of the wire w. 
By this means there will no exploſion, nor any 

convulſive ſhock felt by the perſon holding it, 
yet in a very ſhort time the greateſt part of the 
. matter will appear to be 28 and 
q 

Or the ſame nature with this laſt is the fol. 
lowing experiment, "a rh 

\ EXPERIMENT XV. 

Wren the filings are eledrified, ſet the vial 
on wax, and fix the middle of the wire, which 
in this experiment is to be the diffipator, in a 
ſick of ſealing-wax, leſt any one ſhould ima- 
gine the electric matter paſſes into the perſon 
by this wire: then bring the ends of the wire 
equally near the covering of the vial and the 

633 wire 
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wire w at the ſame time, ſuppoſe wills an 
inch and a half of each. And if the room be 
darkened, a ſtream of light will be ſeen at the 
ends of the wire as long as any conſiderable 
quantity of electric matter remains within the 
vial, After this the wire that completes the 
circuit will not give the leaſt ſign of any elec- 
trie matter being accumulated within it. 

Lr it be obſerved, that we cannot conclude 
from the diverging of the electrie matter, which 
body it iſſues from: becauſe the electric mat- 
ter, both in paſſing out of a body and paſſing 
into it, has the ſame appearance. | 
Tais is manifeſt not only from Nn but 

experiment. 

ExPERIMENT XVI. 

. Fox, if a perſon ſtanding on the earth hold 
a pointed body near the bar, whilſt the wheel 
is turning, a light will appear to iſſue and d. 
verge from the point. | 

EXPERIMENT XVII. 

Lr the fame perſon now.ſtand on war, 
and take hold of the bar, and hold the point 
from the bar, and the ſame : appearance of light 
(ſuch as the divergency) will be at the point. 

In the firſt caſe, the electric matter paſſed 
into the perſon at the point, and in the laſt 
caſe, the electric matter paſſed out of hy per- 
ſon at the point, ha 
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To ſhew this other wiſe, let the perſon ſtand- 
ing on wax with his arms extended from one 
another, hold in each hand a needle, and let 
one of the needles be within a few inches of, 


and point towards the bar, whilſt the other 


needle points from the bar. If the bar be ele- 
arified, a light will appear at the point of each 
needle, and ſeem to diverge from each point 
at the ſame time. 

Tux next experiment ſeems, to Hluftrate all 
the reaſoning we have adyanced in the Prog 
of this laſt propoſition. 

EXPERIMENT. 


857 the vial, after the filings are 1 


upon a cake of wax, and let a ſmall ball of 
metal, paſte, clay, or cork, not too heavy, be 
ſuſpended at the end of a thread (moiſtened 
with water) hanging from the top of the room 
in ſuch manner, as that the ball, when in a 


ſtate of reſt, may be within a ſew inches of 


the leaden covering of the vial, ; Upon a per- 
ſon's touching the wire w in the neck of the 
vial (he ſtanding on the floor) a ſmall explo- 
fion will enſue, and the ball will have moved 
from its perpendicular, or natural point of reſt, 


* An experiment of the ſame kind with this was made 
by Dr. Le Monnier at Paris, and communicated along wich 
ſome others to the Royal Society in London, by Mr. 
Necdbam. 
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towards the covering of the vial, where it will 
continue as long as the perſon continues to 
touch the wire (without beigg repelled) and 


whilſt any conſiderable va a of yrs 
aner remains within tho vial. | | 


PROPOSITION XI. 


Ix a perſon completes the circuit by Alm; 
hold of the covering of the electrified val wich 
one hand, and by approaching the wire in the 
neck of it with the other, the greateſt painful 
ſhock will be always felt in thoſe parts which lie 
in the ſhorteſt line that can be drawn through 
the perſon making up the circuit from the out- 
fide covering to the wire. And this is nniver- 
ſal, ſuppoſing the 2 7 5 an uniform non- 
electric. 

Ix the caſe ee the vente 
ſhock will be given along the arms and acroſs 
the breaſt ; if a leg and an arm complete the 
circuit, whether they be on the ſame, or on 
different ſides, the greateſt ſhock will be given 
in thoſe parts which lie in the ſhorteſt line of 
communication between the leg and the arm. 

N. B. The filings muſt not be ele&rified to 
the greateſt degree, leſt the perſon who makes 


« This method of affecting any part of the body without 


: affecting the other parts, I diſcovered in the year 1746. 


the 


the experiment, ſhould receive any hurt from 
een ee theaightic matten lo . 
Tux ſafe method of trying this experiment, 
iu to: make! ut df the vial mentioned in theſe 
And inſtead af covering the outſide of. the vial. 
with lead, and completing the circuit with a 
wire, let the perſon take hold of the uncovered 
vial, and ts it cloſe with one band, whilſt * 
with the Ls he approaches the wire w; and 
the effect will be much leſs. And it will be'tM 
leſs if the perſon only touches the vial with his 
finger inſtead of pn i with his hand 798 
propoſition 1 3 


PROPOSITION. XII. 


Non. electrie bodies placed without Fe cir- 
cuit, will, on completing the circuit, be af. 
fected in the ſame manner (but in a leſs degr 
as if part of the accumulated electric matte 


had paſſed into them, 


| ExXpPBRIMENT L 
| ErecTariey the filings 1 in the vial V (fig 
10.) and place the vial in a darkened room 
upon the wax R, on which lay likewiſe in any 
direction ſeveral pieces of iron c, d, e, f, g, in 
ſuch a manner, that the firſt piece c may touch 
the outſide covering of the vial V, and that the 
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reſt-may not be diſtant from each other above 


++ of an inch. Approach the wire w which is 
in V with-one end of the iron rod r, the other 


—_— upon c, and you wilt have an ex- 
lofion, not only from the iron rod, but from 
e everal Pieces of 1 iron c, d, e, f, 8. * 


ExrrRIMZNT II. 


f Tur ſame effect is obſerved when a piece of 
gilt leather SY. is made uſe of in the following 
manner. Let the end thereof 8 (fig, 11.) be in 
contact with the covering of the vial V, and 
when the filings are electrified, upon bringing 
the part t or x of the leather towards the wire w 
by means of an electric, an exploſion will enſue, 
and at the ſame time nearly a light or ſmall ex- 

ploſion will be perceived in the little intervals 
of the broken leaf. ſilver which lie between t Y, 
or x V, without the circuit, as well as in the 
intervals which lie between 8 t or 8 x within 
the circuit, And thoſe little exploſions will be 
more in number, and alſo more viſible, if a 
perſon takes hold of the leather at Y or x, and 
ſill more ſo, the nearer the ae s hand is to 
t or x. 
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N exploſion never happens but "when 
the iſſuing eee ter is very much 
condenſed. * . 

Tnis appears from dined. metal bodies 
when elerified in dark places. F or the ele- 
Qcic matter, in paſſing from a pointed piece 
of metal, will be ſeen to iſſue from it in di- 
verging rays; on bringing a non- electric body 
hear it, that Jivergency | leſſens; and in pro- 

tion as the 'body comes nearer, the diver- 
geney "grows leſs and leſs; till ar length the 
rays continuing to cloſe,” and to recede more 
and more from their VT: till wo are 


- #5. , @ © 


made. 

From the electric matter firſt approaching 
towards a paralleliſm, and afterwards converg- 
ing to a kind of focus before the exploſion is 
made, the condenſation muſt be greateſt at the 
time of the exploſion, . 

Ir the acute end of this piece of metal be an 
exceeding fine point, no ſenſible exploſion will 
inſue, even though it be approached exceeding 
near by the non- electric: becauſe the electric 


mat - 
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matter will now appear to paſs out nearly in a 
parallel direction, and more equally and faſt, 
forming a kind of column or cylinder, whoſe 
diameter is exceedingly ſmall and ſcarce per- 


ceivable. Therefore in ſuch circumſtances 


there cannot be any ſenſible _ as there 
is no. ſenſible conyergeney. , ; oft „ 


PROPOSITION NIV. ton 


" Tar greateſt exploſion, in certain Fe wal 
ſtances, is from polifhed ſurfaces of metal; 
and this exploſion i is greater the larger the ſur- 
faces ate, to a limited degree, * 

LzT the point of a needle not electrißed: 
be brought near another of the ſame kind 
which is electrified, and no exploſion will be 
perceived, even though the room be darkened. 


If inſtead of theſe very fine points you take 


other non- electric bodies Which bave points 
not fo very fine, there will inſue a very finall 
exploſion ; and if the non · electric bodies have 
obtuſe terminations, the exploſian will be more 
apparent. But the preateſt explaſion is from 
large poliſhed ſurfaces of metal brought to- 
wards each other in like manner, provided the 
corners or edges of theſe poliſhed ſurfaces are 

rounded off, or covered with wax. 
Tu is holds only to a limited degree; for on 
making uſe of very large ſurfaces, we have not 
E found 
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1 to be increaſed in (ur po 


tion. 


Fnbrosrion xv. 


+ Ab lids been . 
und vii ſect. iii. that the electric effects ate 
always proportional to the denſity of the accu- 


mulated electric matter, and as thoſe effects 
are greateſt in the denſeſt bodies in their na- 
tural ſtate, thoſe bodies muſt be capable of re- 
cciving a greater quantity of electric matter, 
or in other words, of having the eleQric mat- 
ter accumulated to a greater degree, than bo- 
dies which are racer. - 

Fox when the vial-V is filled with aſhes, 
ſaw-duſt, or cork, and electrified, the accu- 
mulation of electric matter will be leſs, than 
when the vial is filled with Venice turpentine, 
and leſs when filled with Venice turpentine, 
than with filings of dtn, granulated lead, or 
quickſilver: ſuppoſmg the electrifying power 
of the apparatus the ſame in each experiment, 
and the wheel turned an equal number of times, 
For the exploſion is greater from the filings, 
granulated lead, or quickfilver, leſs from the 
Venice turpentine, and leaſt of all from the 
aſhes, cork, or ſaw-duſt. So alſo the painful 
| ſhock on a perſon's completing the circuit, is 
greater from the filings, granulated lead, or 


quick. 
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quickſilver, leſs from the wes» Oxy IN 
and leaſt from the cork-aſhes or ſaw - duſt. 

AGAIN, if different ſpheres of nietal, ivory, 
wood; and cork, but of equal diatheters, be 
ſuſpended on the bar and electrified, the 
largeſt exploſions will be from the metal 
ſpheres, and the leaſt from the wood and 
- cotk, a Pas 70 Nag 193% 
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8 E C TION VIII. 


N this part we ſhall firſt give a 155 ac- 
T: count of the ether Sir 1/aac Newton has 
treated of, and endeavour to ſhew, that 
the ſubtile fluid which he calls tber, and that 
which we have been ſpeaking of, are one and 3 
the ſame, Then prove, that light is lodged in x 
all bodies : and that, the denſer bodies are, the | F 
greater is the quantity of light contained in 
them, Laſtly, by the properties ariſing from 
the mutual action between ether, light, and 
bodies, we ſhall endeavour to ſolve ſome of the 
moſt remarkable effects of electricity: and at- 
tempt to confirm Sir 1/aac's doctrine of gra- 
vitation, cobæ gion, &c. | 
SIR Tſaac Newton ſuppoſes that there is an 
exceedingly ſubtile and elaſtic fluid, which rea- 
dily pervades all bodies, and is by its elaſtic 
force expanded throughout the univerſe : that 
its elaſtic force in proportion to its denſity is 
immenſely greater, than the elaſtic force of the 


air compared with its denſity: that the in- 
T G 8 crement 
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crement of the denſity of this fluid, in reced- 
ing from a body, is as the quantity of mat- 
ter in the body directly, and as the ſquare of 


the diſtance from the center of gravity in- 


verſely. 


To illuſtrate this increment of denſity, ſup- | 


poſe the whole force of any globe to be con- 
trated into a point A fig. 12. and a, b, two 
particles of ætber placed at an exceeding ſmall 
diſtance from each other. Suppoſe c, d, two 
particles alſo of tber, placed at an equal di- 
ſtance from each other. Then the diminution 
of denſity is ſuch, that if a particle of matter 
B was placed between a, b, and another equal 
particle of matter C, between c, d; no regard 
being had to the quantity of matter in the par- 
ticles B and C, the exceſs of force wherewith 
b preſſes the particle B more, than it is preſſed 
by a, is to the exceſs of force wherewith d 
preſſes the particle C more than it is preſſed 
by c, as the ſquare of the diſtance A C, is to 
the ſquare of the diſtance A B. 

Ta1s fluid, which he calls ether, he ſup- 
poſes. it to be denſeſt in empty ſpaces, and 
rareſt in the denſeſt bodies. And in bodies of 
difterent denſities, he ſuppoſes 1 it to be rarer in 
denſer bodies ; and denſer 1n rarer bodies. 


He 


$Id a We fi. "Mp 


He likewiſe ſuppoſes that lig br enters the 
compdfition of all bodies, and that by the tnu- 
tual action of the pain without we epi 
op * tber and 
graduated m . of wer peo 
CEA Shea als Abincgs 10 vely BASEL 
ſtances; and may be of different denſity, ac- 
vording to the quantity of light in each body. 
This graduated medium of tber, he ſeems to 


think, is the cauſe of the reflection, refraction, 


and inflection of light (fee Opr. page 241 9 alſo 
of cohefion, fertnentation, &c. For a more 
particular account of this, and how gravitation 
is cauſed, we refer to a Diſſertation on the 
ether, by Dr. Bry. Robinſon. * 

Tux electric matter has been proved in \ the 
firſt patt of this treatiſe to be exceedingly ſub- 
tile and elaſtic, and to be contained in all bo- 
dies we are acquainted with. And there is rea- 
ſon to think that it is denſeſt in ſpaces void of 
groſſer matter, as we ſhall endeavour to ſhew 
more fully hereafter from experiment and rea- 
ſon. Since therefore in theſe properties it 
ſtrongly reſembles the ther, we may look 
upon it as the tber joined with groſſer parti- 
cles of matter propelled from bodies by the 
torce and vigour of its action. 51 
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\CoRoOLLARY TI; 

"Fs ROM the ætber's being denſeſt i in the rare 
bodies, and rareſt in the denſeſt bodies, it fol. 
Jows, that, if a body be made rarer by an 
means whatſoever, the tber in that 
"muſt grow denſer, Becauſe, the parts of the 
body are removed to- a greater diſtance from 
one another, And conſequently the pores or 
vacuities in that body will be * . 

CoROTTLAR II. 

Ax if a body be made denſer by any means 
whatſoever, the ether in that body will grow 
rarer, becauſe the parts are brought nearer to- 

ether; conſequently the pores or vacuities in 
tha body will be 4 f 
' +» COROLLARY III. 
FrIcT10N will cauſe bodies to rarefy as yell 


as the heat of the ſun, or any other Heat; z and 


thoſe rarefied bodies will contract and grow 


denſer on diſcontinuing | the friction, or on re- 


moving their rarefied parts from the friction. 
CoRoLLARY IV. 
Hxxcx it is evident, that as bodies grow 
rarer by heat, ætber flows into them from 
other bodies; and that as they grow denſer by 
cold, ether flows out of them into other bo- 
dies. So that the denſity of the ether in any 
particular body, is as the mean denſity of all 


other bodies in proportion to the denſity of 
that 
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that body. And therefore the denſity of the 
ether in any particular body will be increaſed, 
when any. other body or bodies are condenſed, 
or when that body is rarefied. And on the con- 
trary, the denſity of the @ther in any particu» 
lar body will be leſſened when any other body 
or bodies are rarefied, or when that body is 
condenſed *, 1 | Wo 
PROPOSITION XVI . 
Wut two bodies are rubbed. againſt each 
other, the æt her will flow in greater quantity 
into the rarefied parts of the bodies, than into 
thoſe parts of the ſame bodies which are not 
rarefied: and that in a different degree as the 
patts of the bodies are more orleſs rarefied. And 
ll WJ upon the parts of the bodies growing denſer, 
id WM the #ther muſt paſs out of the bodies where it 
meets with the leaſt reſiſtance. | 
e- Wr have ſhewn from ſeveral experiments 
which follow the vii propoſition, that differ- 
ent bodies obſtruct the paſſage of the electric 
matter with different degrees of ſtrength. _ 
m Ir now it be true, what Sir I/aac Neuion 
by feems to think (and what we hope we ſhall 
0 · ¶ be able to confirm hereafter from experiments) 
ny that there actually ſurrounds all bodies, to very 
all ſmall diſtances, a very denſe graduated atmo- 
of See Dr. Robinſon's Anſwer to a pamphlet intituled, 

hat Wl Remarks on Dr. Robinſon's Syſtem of Muſcular Motion. 
N H 2 ſphere 
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ſphere of ether of different degrees of denſity; 
ariſing from the different denſities of the bo. 
dies, and the different quantities of light con- 
tained in them, it will be eafy to conceive how 
the other may be retained within a body by 
the ſurrounding denſe atmoſphere of the ether 
obſtructing or refaſting in ſome meaſure ity 
exit out of the body : and how ſome bodies 
| which have this atmoſphere denſeſt, retain the 
accumulated ether longer than others which 
have it leſs denſe, Such bodies are glaſs, amber, 
wax, reſin, glue, and other electrics: for they, 
when electrifed, will continue to act upon 
light bodies much longer than iron, and other 
non: electrics, when electrified. And for the 
ſame reaſon, glaſs, amber, wax, and other 
electrics, mult be leſs capable of receiving the 
ether by communication, than metals and 
other non- electrics. | in 
Fon the ſame” principle we may conceive bi 
how the ætber gains admittance through the 
ſmall ſurrounding denſe atmoſphere of ther, 
into the body where it is to be accumulated, 
For when the parts on the ſurface of the 
body G are rarified, that part of the denſe at- 
moſphere of ætber which we ſuppoſe extend- 
ed over the rarefied parts, muſt be rarefied 
alſo : and fince that is the caſe, the obſtruc- 
tion or reſiſtance given to the entrance of the 
ether 
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ether into G, muſt thereby be leſſened. Can - 
ſequently if there be a flux of ether from C to- 
wards that part of G thus carefied, the paſſage 
or Ls to G-will thus be more eaſy. 

Lr us now inquire how a flux or flowing 
of the ether fram the parts adjacent-can be 
cauſed. And again, Cn it eſcapes inte other 
bodies, and why friction only. can Produce 
theſe effects. 

| $uepros® the boo . which . is to rub 
the cylinder G, to be one uniform denſe body, 
of a given magnitude. And ſuppoſe the ætber 
in that body, before any part of the body is 
heated more than another, to be of an uniform 
denſity. Let the cuſhion. C be placed; along 
with the cylinder G, on a body which has the 
denſeſt atmoſphere of ether ſurtounding it: 
for example, wax or glaſs, R, as in the expe- 
timent following the iv propoſition, This be- 
ing done, rarefy part of the ſurſace C by rub- 
bing it againſt G, and G will be rarefied alſo. 
The parts of both bodies being thus rarefied; 
the ether muſt grow denſer in thoſe rarefied - 
parts than it was before by coroll. i. but the 
whole quantity of matter in the glaſs G is leſs 
than the whole quantity of matter in C, there- 
tore (ſuppoſing no ætber to flow from any 


body. or place that lies without thoſe bodies. G 


in C) the ether in thoſe parts of the bodies 
H z which 


102 A Treatiſe on » Eleftricuy. 


which are not rarefied, muſt flow Into their 

 rarefied parts, by coroll. iv. And if a quantity of 
ether proportional to the rarefaction of the bo- 
dies, paſſes into the rarefied parts, it is evident 

that a greater quantity of ether muſt flow 
from C than G, before the æther within them, 
or in the parts which are not rarefied, is atte- 
nuated or rarefied to an equal degree in each, 

Now, though the ether be denſer in the ra- 
refied parts of the bodies C and G, than it was 
before the friction, yet as the refiſtance given 
to the exit of the ætber at thoſe rarefied parts 
by the graduated atmoſphere, is leffened, on 
account of the friction, the æt ber contained 
not only in thoſe rarefied parts, but in the 
other parts of the body, may, by the appoi- 
tion of a non electric, paſs off more readily 

, than it otherwiſe would have done, and the 
quantity of ætber in the whole e may 
| Men be leſſened. 

In this caſe we ſuppoſe the flux of the ether 
from the circumambient bodies is in a great 
meaſure prevented, and therefore as the ex- 
panſive | force continually decreaſes, the iſſuing 
of the ether muſt alſo gradually TE. and in 
a ſhort time totally ceaſe, 

Tuis quantity cannot be leſſened beyond a 
Certain degree, becauſe a certain quantity is re- 

2 quiſite 


a an @@ => an amocas 


4 
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quiſite to :overance hy its — 


the refiſtance given toitCexitior οονjẽq jο½α 
Tus is confirmed by experiment: We when 
the machine is ſet upon wax wt are nat able: 
to produce any more electric matter than a 
very ſmall quantity, though the friction be 
continued for any length of time. Ses experi- 
ment following ionic oln ft Io 8 
Ox adding mote matter to C, the quantity 
of #ther is increaſed, and con ſeqquently a great-' 
er quantity muſt paſs off, than in the laſt ex- 
periment, before it arrives at the ſame degree of 
attenuation or rarefaction, This is alſo con- 
ſiined by experiment. See propoſition iv. 
Hon we may ſee the reaſon why; when ſo 
large a maſs of matter as the whole earth is 
added, it is not in our power: to attenuate or 
rareſy the ether in it to any ſenſible degree: 
And why the electric effects in this laſt caſe 
are 0 much _ than in the: FR 


ONes. . 1 


Fon the anghieads of the earth beiog 3 im- 


menſely greater than the magnitude of the bar, 
the #ther muſt flow in as great a quantity from 
the earth into C and G, as it paſſes from them 
into the bar, even though the n be con- 
tinued ever ſo long. 8 
Tux firſt experiment in ſection ii. Coonfirine 
this as well as the experiment following the, 
154.49 H 4 jth. 
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is A: Grit — | 
iy propolitiop:: for when any non-clefttic 
communicates with C and ths earth; or the 
wax R is taken away, there will be a oonti- 
nual dien af d bade er fran haber, 
and that for any length of time, | G1: 03 

Tux flowing of the anden att renne f 
| leng 2 the friction, becauſe the rareßed ſur- 
face of the glaſs G removing every inſtant 
from the cuſhion, begins to-cook and contract; 
ſo that the ther which: flbwed: from C' into, 
the rarefied parts of the glaſs G muſt nom paſa 
away where the reſiſtance to ita eit is the 
leaſt; which will be found to be in the wires 
ww. For the. oppoſite. or inner fide af the 
_ glaſs G, together with the air contained inthe 
cylinder, reſiſt the exit of the æther more than 
the wires w wN, in contact with the- outer ſide, 
as it will be proved by experiments hereafter, 
And it cannot paſs back again towards C, be- 
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cauſe the paris of the-glafs G at or near C aro. ff x 
more rarefied, than thoſe parts of G that ate f 
farther removed from C. Neither can the BF . 
ather paſs into the air ſo copiouſly, as into BF _ 
the wires, it appearing from all the preceding 
experiments that air refiſts its exit more than 
groſſer badies, 

Fx ic iox only then jig theſe effects, t 
as it gives the ether in the rarefied parts of the p 


glaſs an opportunity to eſcape every inſtant into 
other 


1 


' 
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other adjacent bod ies where the xefiftance to ite 
exit is the leaſt, For the parts of the glaſi that 


are moſt rated, are moved: fag the friction 


ef the tubbher every inſtant. Andtherefore fach 


and happen to: be: ncareſt G 48 it turns round. 
muſt receive! moſi of the an. * 1 


nnn 17.39 | 
C00 amy Li. 
Hanes e may ſee the ee x apap © 
ming würd parts of the glaſs from. the 
iment following 
bb 5 the cleric effects in the bar ate 
confiderably, leſs,, For in that experiment part 
of the electric ates a inſs ha Lame o 
a machine. = 
2 nes ü U. _ 
Ap hence we may beedwe Wesens b 
equal effects can never be produced in the bar 
BB from the cuſhion and the glaſs, without 
friction ; even though they ate heated to any 
degree whatioever, by the fire on the fun, Se 
experiment I, ſection ii. ; 9121 


Co ROLL AR "3 ay 
| Hance alſo we may underſtand how b 
that the flowing of the æther gradually leſſens, 
and at laſt ceaſes on diſcontinuing the friction. 


And how the electric effects from the glaſs 
| grow 


bodies that .tofiſt the paſige'of tha ben leaſt; 
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grow weaker" as 1 wel and n a 
nal ſtate. gin in 
Ni 147901 eee IV; 1: 331538 
Hue likewiſe we ſee the reaſon why two 
thick electries rubbed againſt each other can 
never ſo ſtrong effects as an electric 
and a non- electric body. And therefore why 
ſetting the machine on non- electric. bodies; 
moiſtening the leather of the caſhion (which 
when ary is in ſome degree an electric) and all 
other circumſtances to keep an open commu- 
nication with the cuſhion C, are abſolutely ne⸗ 
ceflary for producing the greateft flux of the 
tber. This agrees alſo wil the firſt corollary 
to propoſition iv.” And again, why filk or hair 
lines, glaſs, amber, wax, reſin, pitch, glue; 
and all other electric bodies which obſtruct or 
reſiſt the exit or entrance of the @ther more 
than metals or other non: electric bodies, are 
the only bodies abſolutely neceſſary to hang or 
ſet non-eleric bodies upon, in order to ſee 
how far the ether is capable of being accumu- 
lated in any non- electric body in ſuch particu- 
lar circumſtances. And why thoſe laſt men- 
tioned bodies ſhould be always dry and free 
| from duſt and dirt. All which” things are 
agreeable to what we have advanced 1 in the firſt 


* | 
Pro- 
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"PROPOSITION XVII. "a 


with the ether is put into ſuch a: motion 


within a body as in the laſt propoſition, 1 it will 
throw off, by the, violence of its action, ſul⸗ 


phur, and other matter lodged on the ſurface | 


or within the pores, where it is leſs intimately 
combined with, and united to the Parts of 
that body. 

Fox the electric matter, in paſſi ng ant of bo- 
dies, is generally obſerved to be of a ſulphur- 
ous nature from its ſmell. And if a hand, or 
any other part of the body be held for ck 


time in the ſtream of the electric matter as it 


iſſues, the hand, or that part which is oppoſed, 


will acquire the ſame kind of ſmell: nor will 


it preſently loſe that ſmell, The ſame effluvia 


will likewiſe whiten red roſes, as fulphurous 


Keams are known to do. 


CoROLLARY "Ry | 
Hxxcx the roſe and hand ſeem to be a kind 


of ſtrainers by which the more groſs ſuſphur- 
ous and other particles are ſeparated from the 


more fine and ſubtile ones of æther. 
CoROLLARY: II. 


s 


- FRoM this ſulphurous matter condenſed i in 
the focus along with the ber, and fermenting 


* The whitening of red roſes, by placing thew i in the 
ſtream of the electric matter, Was obſerved by Dr. Bevis. 


with 
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with the: nitrous acid floating in the air, it is 
prabably that. the ſudden. blaſt or violent ex- 
plofion in electrical experiments is produced: 
in like manner as Sir I/. Newton Has obſerved 
that lightning, thunder, and fiery meteors are 
caufed by ſulphurous ſteams fermenting with 
that acid ; for, ſays. he, the air abounds with 
acid vapours ; as appears by the ruſting of iron 
and copper in it, the kindling of the fire by 

blowing, and the beating of the Heart wh means 
hos 1 


* — produdtion of che oft; 
appears from many experiments. for. if two non: electrie 
bodies be included in a glaſs receiver exhauſted. of air, or 
to as great a degree as we are yet able, and one of thoſe 
bodies afterwards electriſed, on their being moved near 
esch other there will inſue no explokon ke that we per 
ceiue when the air is not exhauſted; but thare will appear 
a faint light between the bodies, and this is only viſible: 
when the ep on is made in a dark place. This faint 
light ſeems to require a certain quantity of air within the 
glaſs; forte is molt viſible when the air is not rarefied to fo 
great a degree as we are able. 
Tier anacidio the ain is requiſite to produce tbe gremalt 
. exploſion, gppears from the experiments made when the 
wind blows northerly or eaſterly. For the effects are then 
. greateſt with reſpect to the exploſion. And it is generally 
admitted, that the air abounds more with acid when either 
of thoſe winds blow than when any other wind blows. 
Again, when the air abounds with ſulphur, as in hot 
weather, and when there is thunder and lightning, the ex- 
ploſion in electrical experiments is leaſt. We 
E 


2 
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Ws will iNlſtrate this matter farther by the 
following experiments | 


ing coals. craſe to ſhine in 2 ihe we pn 
drawing out, the air; nay, red hot iron will 


the reciver of air. Again, a candle will go 
out; glowing coals and red hot iron ceaſe to 


pound ſpirit of nitre (which is a 
Pit be poured on one part of oil of claves, 
or carraway feeds, or of any ponderous oil of 


vegetable or animal ſubſtances, or oil of tur- 


pentine, 'thickened with a little balſam of ſul- 


phur, the liquors grow fo very hot in the mix- 
ing as preſently to ſend up a burning flame. 
If a drachm of the ſame — 24 
poured upon half a drachm of oil of carra way 
ſeeds, even in vacuo, the mixture immediately 
makes a flaſh like gunpowder. And well reQi- 
fied ſpirit of wine poured on the ſame com- 
pound ſpirit flaſhes, - Common, brimſtone and 
nitre powdered, mixed together, and kindled, 
will continue to burn under water, or in vacuo, 
r 


SECTION 


A LIGHTED candle will go | ant. 5 glow- 


ceaſe to ſhine in a ſhort time, upon exhauſting 


Dies in.6 nal) quanthcy of aire e | 
| fined as to have no communication with the 
reſt of the atmoſpbore. If two parts of a c- 


ſtrong acid 
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SECTION: 1 
ATH! 4 


TH E N we bel her ſpeak of electtie 
matter, we would be underſtood to 
mean ou ether put into ſuch a motion within 
a body, as to carry along with it ſulphur and 
other groſs matter. But when we ſpeak of the 
ether, we mean the ſame fluid, but not pet 
into that degree of motion. : 

LIORI is proved by Sir 1/. MWbes to confiſ 
a particles of various ſizes: but the particles 
of #ther, he ſays, are e NING 5 
thoſe of light, | 


PROPOSITION XVII, 


ATHrrR is more ſubtile than light. 
Fon if ætber and light are put into ſuch a 
motion, as to be propagated to immenſe di- 

ſtances in a ſhort ſpace of time, and the par- 
ticles of one of them continue to move on 
with an equal, or rather with an accelerated 
motion through the moſt denſe bodies inter- 
, poſed (ſee experiment x. ſection iii.) whilſt the 
particles of the other are either abſorbed, cr 
ſtopt by ſuch interpoſition, or reflected from 
their ſurfaces ; it follows that thoſe particles 
which paſs through the interſtices of bodies, 
are more ſubtile than thoſe which do not paſs. 
| But 
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But t ben has been proved to paſs through denſs 


bodies, which light will not paſs through, therey 
fore ether is more ſubtile than light*. * 


"Tas velocity of light i is exceeding great, 
and though the particles conſtituting the diffe- 


rent rays are of various ſizes, yet they all de- 


ſcribe equal ſpaces in the ſame time. To ac- 
count for the propagation of light from the fun 
to us, in ſo ſhort a time as ſeven or eight mi- 
nutes, various have been the hypotheſes framed, 
All theſe Sir 1/aac Newton has endeavoured to 
ſhow, in queſtion xxviii. to be very erroneous, 
and from the force of reaſon joined to obſerya- 
tion and experiments, ſubſtituted the æther we 


have ſo often mentioned, and this at a time 


* electricity was but little known, 


- PROPOSITION XIX. 
Drxsx bodies contain more light in their 


compoſitions than rare bodies, unctuous and 


ſulphurous ones excepted. 
Tuis appears from their emitting light more 
eopiouſly when their parts are ſufficiently agi= 


-4 I may be reaſonably objected, that this propoſition is 
by no means ſufficiently proved, ſince light will paſs through 
glaſs, amber, gums, &c. which the ether will not, or, how- 


ever, from what has hitherto appeared, For an anſwer to 
this, we refer to the remainder of this treatiſe, and particu- 
larly propoſition xxvii. and xxx. where we undertake __— 


ſhew that all bodies may be electrified. 


; tated, | 


ts TH m Bliy 
tated, whether that agitation be — 
tion, percuſfion, or putrefaction, or aby other 
cauſe. For inſtance, denſe bodies abc re- 
fract and reflect light moſt ſtrongly. when ex- 


poſed in the ſummer fan, acquire à greater 
heat by the action of the refracted ot reflected 


light ; and if the heat be increaſed till it be 


about fout times hottet than boiling water, then 
ſoch denſe bodies will emit Fur ſo h 
as to ſhine. BY, 


PROPOSIT 10 XX. 


svcn bodies as are unctuous and ſulphut⸗ 


dus have more light in their compoſition than 
others of the like denſity, 
The more copious the emiſſion of light is 


from bodies, when their parts are agitated, the 


reater is the quantity contained in them. 

"Now ſulphurous bodies, acted upon by the 
rays of light collected into a focus by a lens 
flame, burn more vehemently than others of the 
ſame denſity that have leſs ſulphur in them, or, 
in other words, emit more light; and moſt 
therefore have more light in their compoũ- 
tions. 7 
Conoiiany: 

Sixcx all bodies refract, reflect, and inflet 


light by one and the fame power, and their 


power of refraction is nearly as their denſities, 
their 
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it power of reflection and inflection muſt 
tel the fame. proportion. Nl by + 
Tu quantity of light too in their cope 
tion is for the moſt part as their denſities. - ' Te 
ems to follow then, that the power in bodies 
to refract, reflec, and inflect the rays of light, 
r n | 
contained in them 

| PROPOSITION: xxl 


Tur inflective, refractive, or reflective 
power of a body extends/ itſelf but a very 
ſmall diſtance from the body. 30 

Fox the rays of light in obey by bodies 
are not affected ſo as to be turned out of their 
tectilineal courſe, till they are very near the 
edges. Vide Newt. Opt. III. L. The cauſe of 
this power of medium, which ſarrounds all bo- 
dies, remains to be enquiredinto, _ 

1. Tux law eſtabliſhed between the arher 
and bodies, for making the tber the cauſe of 
moſt of the phenomena of nature, reſpects both 
the quantity of ust and the Funding of light: 
contained in bodies. 
2 Tur part of the law which ceſpedts 
only the quantity of matter, we have given be- 
fore, which in other words amounts to this: 
The body and. the @fher lying next to it all 
round, repel one another with a force which 
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is: meaſured by a rectangle under the 
of matter in the body, and the denſity of the 
ether applied to the ſquare: of the diſtance of 
the fur face from the center of gravity of the 
body. If the body be a globe of an uniform 
denſity throughout, in which caſe the center 
of the globe will be its center of gravity, the 
| ether will preſs on the globe by endeavouring 
to expand, itſelf, and by that preſſure it will te- 
cede from the globe, and its denſity will con- 
_ tinwally increaſe, and the increment or increaſe 
of denfity'at any diſtance, will be as the quah- 
tity of matter in the globe directly, and 'the 
ſquare of that diſtanee from the center of the 
globe inverſely,” If the globe be large, the 
ſphere of ther ſurrounding it, whoſe denſity 
thus increaſes, will be large; and the ſphere of 
ether will be ſmall if the globe be ſmall. The 
| ſphere of ther ſurrounding the fun, occafion-' 
ed by the action of that great body, extends 
much beyond Saturn, nay, beyond the diſtance 
of the temoteſt of the comets aphelium. The 
ſphere of nber ſurrounding the earth occa- 
ſioned by the action of the earth on this me- 
dium extends itſelf beyond the moon. Hence 
any body placed within a ſpheie of ætber be⸗ 
longing to the ſun, earth, or any other great 
globe will move towards 1 it, the æther being den- 
ſer on the remoter fide of each particle of the 


1 f body 
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body than-on its nearer fide, with teſpect to the 
globe: if the globe be ſtall; the ſphere of 
ether ſurrounding it will be ſmall; and the 
inerement of the denſity, which at the ſurface 
of a globe is as at its diameter and denſity ta- 
ken together, may be ſo very ſmall as not to be 
able to produce any ſenſible motion in a ſmall 
particle placed within the ſphere of that ſmall 
globe. The - increment of the denſity of the 
they at the ſurface of a globe of @ given den- 
ſity,” being as the ſemi- diameter of the globe: 
and the ſemi- diameter of the en beg 3965 
engliſh miles, or 251222400 inches, the in 
crement of the denſity at tho ſurface of the 
earth, and at the ſurface of à ſmall globe of 
the ſame denſity with the earth oſs ſeri 
diameter is 1 inch, will be 251222300 and 1 
the ſpaces deſtribed in 10 by a corpuſcle movell 
by theſe forces will be 193 inches and ++: 
part of an inch. Henoe the corpuſcle moved by 
the force of the little globe will be above 15 
days in deſcribing 1 inch, and conſequently 
the force of gravity in the ſmall particles of 
matter is altogether inſufficient for producing 
the violent motions thoſe particles have in fer- 
mentation. 
Tur part of the law which reſpeds light 
reaches but to a very ſmall diſtance from the 
ſurface of bodies, and ſuch as is mentioned in 
0 1 1 the 
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the laſt propoſition, The light which enters 
the compoſition of all bodies by powerfully re- 
pelling the adjoining ther, and thereby in- 
creaſing its denſity to a very ſmall -diftance 
(ſuppoſe to the eight hundredth part of an inch) 
from the ſurface of bodies, conſtitates this 
force. That light and tber act with imment 
force on one another, appears from the rays 
of light (which move above 155060 Engliſh 
miles in a ſecond of time) being turned out of 
their rectilineal courſe by the uber at the ſur- 
face of bodies: for it requires an immenſe 
force to turn a body moving with fo great a 
yelocity out of à rectilineal courſe. © ms" 
'@#tber repel one another very ſtrongly, and 
henee it is that light adhering 9 
bodies, repels the adjoining tber with great 
force, and thereby cauſes a great and quick in- 
_ creaſe of its denſity to a ſmall diſtance from 
the ſurface, ſuch ws: reptefented by ſig 13. 
from the particle or body A to b; at the end 
of this diſtance from the ſurface, that is, at b, 
the ether is denſeſt: and much denſer than it 
would be from the quantity. of matter in the 
body. The force of light terminating at this 
diſtance, the ætber condenſed by that force will 
afterwards relax and-rarify to ſome certain di- 
ſtance, ſuppoſe at c, and beyond that diſtance 
it will go on to be condenſed by the ſole — 


of the quantity of matter in the body to d. and 
beyond, The condenſation and rarification of 
the ether at the ſurfaces of bodies conſtitute 
two forces, an impulſive force, which is from 
b to the body A, and a repulfive force, which 
is from b to cz thoſe forces act very power- 
fully on minute particles which come within 
the limits of their action. Hence theſe forces 
ue ſtrongeſt in bodies which contain moſt light 
in their compeſition with reſpect to their den- 
ities, that is, they are ſtrongeſt in ſulphurous 
and unctuous bodies | 
The narrow limits of the two forces con- 
ſtituted by light prevent them from affecting 
bodies of any ſenſible magnitude, for bodies 
muſt be ſo ſmall as to fall * thin theſe limits 


before they \ 


can be moved by theſe forces, A 
body leſs than the eight hundredth part of an 
inch in diameter, ſuppoſe a (fig. 14,) placed be- 
tween the denſeſt part of the ætber b and the 
ſurface of the body x, will move towards the 
body x by receding from the denſer part of the 
ether towards the rarer. The fame ſmall body 
a, placed beyond the denſeſt part of the ætber 
b of the body x, will move from the body x 
by receding from the denſer part of the ether 
towards the rarer. So that when the denſeſt 
part of the ætber b, cauſed by the ſuperficial 
light of a body, falls without a ſmall particle 


8 a (fig. 
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a, (fg. 14) that particle a will move towards 
the body x: and if x be equal to a, they will 


move equally faſt towards each other; and 


they will move from each other if the denſeſt 


part of the ether b, 0 lie between the particles 
x and a, (fig. 1 5) or in other words if the parti. 
cles are placed any where within the bounds of 
their repulſive forces. n 

. The-rays of light ſeem to be reflected egu- 
larly by virtue. of this medium evenly diffuſed 
all over the ſurface of a poliſhed body. © Sir 
Jſaac Newton fays, « were the rays' of light 
reflected by impinging on the ſolid parts of 
* bodies, their reflections from poliſhed fur, 
« faces could not be ſo regular as they are, For 
e in poliſhing glaſs with ſand, putty, or tri 
« poly, it is not to be imagined that thoſe ſub 
« ſtances can by grating and fretting the glaſ 
cc bring all its leaſt particles to an accurate po- 
00 liſh ; fo that all their ſurfaces ſhall be truly 
te plain, or truly ſpherical, and look all th; 
„ ſame way, ſo as together to compoſe one 
* even ſurface. The ſmaller the particles of 
e thoſe ſubſtances, are the ſmaller will be the 
te ſcratches by which they continually fret and 
** wear away the glaſs until it be poliſhed, but 
+ be they ever ſo ſmall they can wear away 
« the glaſs no otherwiſe than by grating and 
* ſcratching it, and breaking the protuber- 


s ances, 
1 


would be reflected in a different angle. 
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«© ances, and therefore poliſh it na otherwiſe + 
« than by bringing its roughneſs to a very fine 
grain, ſo that the ſcratches” and frettings of 
the ſurface become too ſmall. to be viſle. 
« And therefore if light were reflected by im- 


© pinging upon the ſolid parts of the glaſs, it 


« would be ſcattered as much by the moſt po- 
« liſhed glaſs as by the rougheſt. For theſe 


rays only which fall upon the tops and bottoms 


of the protuberances and cavities would be re- | 


flected according to the general direction of the 


whole ſurface. of the body: thoſe which fall 
upon the oblique ſides of thoſe protuberances 


TrxAT medium which we have ſhewna to 


ſurround all bodies to very ſmall diſtances, and 
which is ſuppoſed by Sir 1/aac Newton to be 


the cauſe of the reflection, refraction, and in- 
flection of light, we ſhall call by the different 
names of the reflective reftactive, or inflective 
medium, ot in one word by atmoſphærula, as 


will beſt ſuit our preſent purpoſe. 
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$ECTION x. 


' PROPOSITION Xu. 


H E atmoſpherula ſurrounding any body 

. prevents the electrĩe matter, when accu- 
mulated within that body, from iſſuing fo faſt 
as it otherwiſe would, if there was uo am. 

Jſpharula ſurrounding it. 

Fox the gleQric matter, its expanſive force 
being equal at every point of the ſurface of x 
body electriſſed, ought to expand itſelf and be 
propagated equally from all parts of the body 
into the air; and that as faſt as it enters into 
the body: ſo that there could be no accumu- 

lation of the electrie matter, (Sec 2 

Experim. 7.) 

Bur it is found chat « globe of meta] will 
continue electriſied for ſome time; and that if 
a pointed piece of metal be fixed to it, the globe 
will not continue ſo long ęlectried: and the 
electric matter will ie moſt from the point, 
Whence it appears that there is ſomething act- 
Ing at the ſurfaces of bodies which retards the 
exit of the electric matter: and that more or 
leſs according to the circumſtances which at- 
EG 3% tend 
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tend the experiment. What this canks i is, wo 
{ball now. inquire. | 

Tur preſſure of the air upon the ſurfaces of 
bodies cannot be the cauſe ; for the preſſure of 
the air on any given part of the ſurface of - 
pointed body muſt be equal to the preſſure on 
an equal given part of the ſurface of any other 
body which js not pointed: and the NS - 
being equal in both theſe caſes, the electric 
matter ought to meet with an equal reſiſtance 
from the air. Yet notwithſtanding we find that 
the electric matter paſſes off ſooner from point- 
ed bodies than from bodies that are not point- 
ed: and that the diſſipation is performed in the 
ſhorteſt time when the points are the fineſt, 
Beſides, this holds equally true in vacuo : and 
therefore thoſe effects may ariſe from the ar- 
moſpherula being rarer at a point, than at the 
ſurface of a body, 

Ir this ſappoſition be true, it follows, that 
the rarer the atmeſpherula i is, the leſs will be 
the reſtance to the exit of the electric matter, 
Now the finer points are, the more copious 
js the ifſuing of the electric matter from them ; 
therefore the propoſition i is true. 9 


pROPO. 
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PROPOSITION XXIII. 


Tux electric matter upon its iſſuing maden 
ht through a denſer at moſphærula produces a 


N greater effect than when it Iflues through a 


FETs. >... 

: To any part 1 hg, 16.) fix a 
very thin piece of hard wax, glue, Muſcouy glaſs, 
or common glaſs G. in the middle, or which 


will anſwer better, a piece of gilt leather three 


or four inches in diameter; then when the vial 
V is electrified, bring the diſſipator D towards 
the middle of the affixed body G, and the ex- 
ploſion will be much louder than j it would be 
from any part of the wire w, ſuppoſing the vial 
electrified to the ſame degree. _ 

N. B. Tas leather muſt be varniſhed on the 


gilt ſlide, and the edges of it covered FU ſeal- 


ing wax. 

Ix this experiment the action of Fu electric 
matter is ſo ſtrong as to make a hole through 
the leather, and to force quite away the var- 
niſh and ſilver, ſo as to leave the leather for 
ſome little ſpace round the hole quite uncover- 
ed. It is remarkable that the ſpace ſtript of the 
varniſh is greater than the ſpace ſtript of the 
flver. 


Is 


——- _—_ 


in the vial ſtrongly electrified, will be in that 
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Ie the wax, or vety thin glaſs be made uſe of | 0 


jn the above experiment, the violence of. the 
«egy of the electric matter will break i it, | 


PROPOSITION : XXIV. | 
WY two or more circuits made at the ſame 


is! with the ſame vial, but with different 


bodies, the electric effect, ſuppoſing the filings 


circuit only where the electric matter will = 


with the leaſt reſiſtance. 


Proof by Experiments. : 
__ExrgRIMENT I. 
To the loop x (fig. 17.) on the covering of 


F- vial V, faſten one end of a wire C of any 
length, ten, a hundred, or a thouſand yards, 


for it appears to be the ſame thing in the event 


of this experiment, and when the vial is elec- 
trified as uſual, let the perſon P, who makes 
the experiment take hold of the vial V or the 


wire C at x, in one hand, and with the other 
hand H, laying hold of the other end of the 
wire c, bring that end of c towards the wire w, 


which is in the neck of the vial. By this 


means there will be two circuits made, as may 


be eafily ſeen by the figure, the one with the 
wire and vial VCH W: and the other by the 
Perſon we vial VPHW, In ſuch circum- 


ſtances, 


ö 
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| Rances, the perſon will not feel the eleckrie 
effect, or in other words, receive a convulſive 
ſhock, as the reſiſtance arifing from the at. 
moſpbærulæ is leſs on the ſurface of the wire 
C, than in the perſon. This js manifeſt from 
reaſon as well as experiment ; for the parts of 
the wire C are ſuppoſed to be incontact from 
end to end, ſo that there can be only the reſiſt- 
ance ariſing from two atmo to be 
overcome, namely, that at each end. Where- 
as in the perſon. there are different kinds of 
matter diſtin from one another, namely, the 
fleſhy, bony, and nervous parts, beſides the 
blood and other fluids, which have their differ- 
ent atmoſpherule. But as it may ſeem difh- 
cult to conceive how bodies included within, or 
ſurrounded by other bodies in like manner as 
the nervous, fleſhy, and other parts of animal 
are, ſhould have their different atmoſpharuls 
ſurrounding them, we ſhall ſet down an expe- 
riment that will ſerve to illuſtrate this matter. 
ExPzRIMENT II. 

Poux an ounce or two of well diſſolved Ve- 
nice turpentine into a thin glaſs cup, and af- 
terwards pour two or three drop of milk,which 
has had the cream taken off, into the turpen- 
tine, in one part, and two or three drops into an- 
other part of the ſame cup, ſo that there may be 
two ſeparate quantities, or drops of milk in the 

4 ture 


thoſedr 
not the 
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| turpentine; then turn the cup different ways, 


till the drops are brought, as near together as 


you are able; for they will not mix til} a con- 
fiderable time after; then ſhake the cup, or let 


one drop preſs. upon the other: and you. will 


2 


and concave to one another, and have their 


ive an actual diſtance, though very ſmall, 
them: and the drops will be convex 


edges turned up like lips, Shake them again, 
and. you will. ſtill find them to keep the ſame , 


' diſtance from one another, and retain ſome- 


thing of the ſame figures. If the turpeatine be 
not ſhaked for about fificen or twenty minutes, 
the two n come together ſo as to make 
but one. 

| Quray. If the atmoſpberuls ſurroundiog 
of milk in the Venice turpentine be 
| ſe of this phænomenon, bow comes it 
that the drops ſhould keep at a diſtance from 
one another and retain. thoſe fingular forms, 


even though they lye upon one another? 


Now, according to this reaſoning, when the 


refiſtance arifing from the atmoſpharule in the 


perſon is leſs than in the other circuit, the 
electric effect ought to be felt in the perſon. 
Ap that this is the caſe will appear from 


the following „ 


Exr R- 


be 6 Neat on Eleftticity. 
ENFPE RIM EMT IHE 

en ea 02 x ha unruſted chain (fot 
example, ſuch one as is commonly uſed for 
bong ule ru ery oy 
ki 
at & and the other end be brought round by 


fore in the firſt experiment; propaſition xxiv. 
And 'the electrie effect will not be in the chain 
büt in the perſon; and to much the _ de- 
tes as if no chain was made uſe of. 2 
I this laſt experiment, we — each 
link of the chain as having two ſepatate atm 
Pberrulæ; for if any thing {ould paſy or be 
propagated through each link, it muſt paſs or 
be ex through two atmofpherule in 
each'link :' one as it enters, the other as it paſſes 
out © and upon ſuppoſition that the ſum of 
theſe” at moſpbrrrulie, and the reſiſtance ariſing 
from them added together, exceed the ſum of 
the al meſphærulte, and the refiſtance arifing 
from them in the perſon, the electric effect 
muſt be in the 700 or where UTE 
is leaſt, 
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- \ AGAIN, ſhorten the chain, and Gee leſſen 


the number of atmoſpbærulæ, till ſuch time as 
the reſiſtance ariſing from the atmoſpbærulæ 


ance 


ny looſe or unſtretehed, be fixed to the vial - 


the perſon to the wire w, as the wire c was be- 


in the perſon added together, exceed the reſiſt- 
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ner arifing from the atmgſdherul4'of the chain 
added together, and the perſon in theſe circum- 
ſtances will pot be affeded, Nor indeed will 
the perſon be affected hen à chain of a 

npth is made uſe of, gone x rc 
ſo that the l 

with each other *, ; 3 99 46; 
\ COROLLAABI: ot 

Thppzropt different . preſſures © he tins : 
ainſt one another, whether it be.cauſed by the 
eight of the hn, Of PORK YH r= 
ue very different eftects. 

"FP" EXPARIMENT V. hon | 
" Tuovar the ele&tic effect he perceived in 
the perſon when there are two circuits per- 
formed, and the chain of a conſiderable length, 
and N Vet if one circuit only be per- 
famed, and that Sp Cds anche the 
ceftric effect will be in the chain: as appears 
by the great exploſion, and the many ſmall ones 
between the links from end to end, which may 
te ſeen when thete is but little light in the 

room, . Theſe ſmall explotions do not appear 
tween ihe links inthe aher experiments. 


Mr. Watſon, in the preſence of ſeveral gentlemen of 
the Royal Society, tried ſome experiments with a vial and a 


W 
af the electric matter. 


6 | . 
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EXPERIMENT VI. 

Ban if the unſtretched chain and a a wire 
of an equal length make up the circuit at the 
ſame tirhe, in the manner we have deſcribed 
above, the great exploſion will enſue, but none 
of the ſmall ones will be ſeen between the links 
of the chain. 

From this laſt experiment we conclude, tha 
the effect was along the wire in which was the 
leaſt reſiſtance, or the feweſt atmoſphærulæ. 

Ir the reſiſtance ſhould be the fame in all the 
circuits, whether there are two or more, it i 
ea to conceive, they will all be affected alike. 

We have an experiment of this kind *, It i 
| performed! in the following manner, 

ExPERIMENT VII. 
Lr the vial V (5g. 18.) be electrified, and 


25 pl ed upon a metal plate P, and let ſeveral pet. 


ns, three, four, five, fix, or more, each of them 
take hold of the plate with one hand, and of 
bar of i irron d d, with the other : then let them 


move either the end or the middle of .the bar 


dd towards the wire W,. which paſſes into the 


vial, and they will every one be affected alike 


with a painful convulſive ſhock, Let them 
change places, and let the vial be electrißel 
again, and the effect will be the ſame, 


b This experiment was communicated to me by the 


late Mr. G. Graham, 
SECTION 
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8 EC T 10 N XI. 
PROPOSTTION. XXV. 


ay * 
1 


k 8 all groſs bodies have their atmoſpharule 

A ſurrounding, them, ſo it is probable the 
particles of air, which are heterogenious (or 
a collection of many kinds of bodies) have ar 


4 


e 
he 2; 
ed 
ne 


which are groſſer and larger. 
Fox all bodies, whether ſolid or fluid, have 
their at moſpbærulæ by the vii®, viii, and ixth 


ing ſuch bodies as abound with unctuous partis 
cles) nearly proportional to their denſities, 
nd Wl propoſition xvili. fection ix. , So. that if a folid 
er- or fluid be divided, or ſeparated i into any num- 
em ber of parts, each part having light in its com- 
of Ml poſition, may, by the action of that light upon 
the tber without, have an atmoſphærulæ con- 


dem 
bar ſtituted. All bodies likewiſe, whether ſolid or 


the Wl fluid, may have their parts ſeparated from one 
like I another by the action of heat, When the parts 
1em Wl of groſs bodies are ſeparated by heat, fermen- 
ed tation, or otherwiſe, and placed without the 
each of each other's attraction, then the parti- 


cles recode from one another, and may conſti- 


the S! 413113 4 1. JED £ 
| age _ . > tute 


neſpherulæ ſimilar to the ſame kind WR | 


ections, which atmoſpherule will be (excepts 
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bodies are with the greateſt difficulty brought 


cede fram one another with the greateſt force, 
And becauſe the particles of permanent 


 aunoſphere is ighter than a dry! ane, quantity 
for quantity. dee Neut. 


ſomewhat figilar to 


tute air. When the particles of any body do 
not cobere ſtrongly, and ſuch is the caſe with 
fluids, a finall heat is ſufficient to ſeparate 


together, and upon canta they oohet molt 
ſtrongly, The particles of permanent air arif 
ing from ſuch groſs bodies by fermentation re- 


air are 
groſſer and ariſe from denſer ſubſtances than 
thoſr of vapaurs, thence it is that true air i 
more pondefous than yapour, and that a moiſ 


Opt. p. 372. 
PROPOSITION XXVI. 


A sUFFICIENT number of ſuch Fe 
ed particles, when placed in ſuch a medium 
as the @fher, may ere an elaſtic fluid 
the atmoſphere of ou: 

earth. 


surrosz e 
different ſpecific denſities, for example, five 
orders, or degrees: and the firſt order of the 
leaſt denſity, the ſecand more denſe, the third 
denfer, the fqutth denſer than the third ; and 
the fifth denſeſt. Now ſuppoſe thoſe particle 
n 

con- 


ev” 
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A Dea 6 on Electricity. 131 
canfüſedly into ſuch a medium as the ærber 
ing by the ſame la w that gravity acts: it is 
evident that the denſeſt particles will fall and 


be neareſt the earth; but thoſe particles having 
than the force of 


rule much ſtronger tha 
rtivity, will be kept from being in cloſe con- 
ut with the ſurface of the earth. The fiftli 
order then will be neareſt the ſurface, and ſup- 


poſing thoſe to cover a given area thereof, the 
fourth, as being next in denſity, will preſs for- 


ward, and reft upon the armeſpberula of the 
fifth : the third will preſs upon the fougth's 


the fourth did upon the fifth: the ſechnd 
being ſtill lighter, will reſt upon the third, and 3 


the firſt upon the ſecond. All theſe will form 
parallel plains (if the particles in each order are 
of equal denſities) of an uniform denſity ac- 
cording to the order in which it ranks: the 


groſſeſt and denſeſt particles, as obſerved above, 


being next the earth, whilſt the lighteſt will 
de removed to the greateſt diſtance from it. 
And as the fize of the particles of each order 


muſt be ſuppoſed very minute, and conſequent- 


ly their atmoſpherule nearer to an uniformity 
than if they were ſtill larger, they will be very 
eaſily moved among themſelves on the leaſt im- 
pulſe, and herein they. come under the defini- 
tion - of. fluids. Suppoſing then ſome particles 


of the firſt order to be intermixed with others | 


XK a2 of 


132 A Treatiſe on Elefricity. 
of the fifth, according to the laws of hydro, 
ſtatics they muſt aſcend, as being ſpegifically 
lighter than thoſe of the fifth, ſourth, third, gr 
even of the ſecond order, and acquire ſo much 
motion as the acceſs or detect of gravity is able 
to produce. Again, theſe particles being ver 
minute may be looked upon as equal in their 
denſities and diameters. Now as the denſity of 
air is found to be nearlyequal, if not accurately 
ſo, to the force compreſſing it, the elaſticity 
thereof will he in the ſame proportion, the cen 
trifugs) forees of the adjoining particles are 
Fitocally proportional to the diſtance of their 
gcnters (an elaſtic fluid, the denſity of which i 
as the compreſſion, being compoſed of ſueh pat: 
ticles, by propoſition xxiii. lib, ii, Newt, Prith 
cipia) the particles of ether therefore, lying 
in and between the particles of air, will be ſub; 
ject to the like laws upon compreſſion, and 
conſequently a ſufficient number of the above- 
mentioned particles placed in ſuch a medium 
may conſtitute a fluid fmilar to the air in ous 
atmoſphere, | 
13 ä | PROPOSITION XXVII. | 
—_— Ir into a veſſel whoſe atmoſpbærula is very 
= great (for example glaſs) be put any Rind of 
| matter, and that be afterwards" ele&rified, the 
nne che Aer matter will n with in 


Paffing 


A 


my \ 


4 chad on Eke) I 15 


out on compleating the 
xy br thickilefs of the A the c 


e diffipator, che verſe? fel au che tte?! 
online within ik. 2 


« will paſs through a glaſs that is thin, but 
pt through one that is thick . If the glaſs be 
thin, the air alone contained ien the 


vil oe upon a petſon's conipleting the Gt! 


ity 
I 
IG 
cir 


bs nd 
=" 


not Happen if the Bla 
it be 25 hp ſuch a thickneſs as that whey 
ed with lings of iron, it would produce the 


=> 


rf of the glaſs is one citcuniſtince always to 

be regarded, The quantity of non · electric con- 
a&, both on the infide and outſide of the vial; 
another circumſtance to be regarded by pro- 
poſition ix. That bodies are farrounded by an 


A S S KF 


deckte matter, with different degrees of ſtrengtl; 


To mike this experiment, nothing more is required 
than to take a very thin vial which is dry, and pat a"cork 
ino the neck thereof, through which-cork puſh the wire 
into the vial, and electrify che air within it in like man- 
ner as if it was filled with filings, quickſilver, or water. 


K 3 pharula, 


8 S N S. A 


circuft, en 

1 bönlelectrie contact with the glaſs, and 47 | 
ith of heir ſeveral drmofpbarul#'; to wit, of © 
"By the ſeventh Sioytioh the clectrie mat⸗! 

gls may be electriſted, and à con vulfive ſock 

uit, Bur this effet'from ele&tifying air Wil 
aſs be thick ; 75 thougR 


ric ſhock.” It is plain then, that the thick? 


an pheerula which obſtructs the exit of the 


according to che different denſity of the amoſt 


134 4 Nesse on Bleevriciy, 
therula, appears from propoſition xxi, The at. 
moſpharule of the diſſipator may be increaſed 
ſo as to be more in number by propoſition xxii. 
and made denſer or rarer at pleaſure, by inter- 
_ Poſing ſuch bodies as reſiſt the exit or entrance 
of the electric matter more or leſs, But ſup, 
poſing the diſſipator in theſe experiments to be 
one ſingle piece of iron, there will then be only 
two atmoſpberule to be overcome, together 
With thoſe ariſing from the wire w, and the 
covering of the al. Therefore the ſum of 
thoſe reſiſting powers ariſing from their atm/- 

pbærulæ are given. And in reſpect to the lat. 
ter part of the propoſition, fince the refraQire 
power of bodies is nearly proportional to their 
denſities, and the refractive power of air in pro- 
portion to its denſity is near that of glaſs, not- 
withſtanding its rarity: if you take away the 
air, the reſiſtance which the electric matter wil 
meet with in paſſing through the glaſs towards 
the diſſipator will be leſſened; becauſe in this 
caſe it will only meet with the reſiſtance ariſing 
from the internal and external atmoſpherula of 
the glaſs. But on the other hand when air 
included within the fame. veſſel, ſince every 
particle of air has an at maſpbærula, the reſiſt 
ance ariſing from the atmoſpbærulæ of air mull 
be added to the reſiſtance ariſing from the atmo 
pbærulæ of the gl aſs, And therefore the reſiſt- 


. 
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will be groater or leſs, as & greater or leſsquan- 


ines given to the paſſage of the elecric matter 


tity of air is included in the veſſel. 


confifmed by making the experiment. J 
LASTLY, the electric matter will paſs thro⸗ 


This is 


ethicker glaſs flled with filings of fon, fo as 


to give the electric hock, — vel not paſs 


- thiough the ſame glals filled with air. Becauſe | 


the "reſiſtance arifing from the af meſpbærulæ 
of the filings is' leſs Wan the refiſtance ariſing 
from the ene of the particles of the 


air, as the particles of the filings are larger than 


the particles of the af; and on that account. 

there ate fewer armoſpberule to refiſt its paſ- 

nge; therefore the propoſition is true, 
 'CoroLLary I. 


Hue if the vial be very A will 


be little or no accumulation, by propoſition vil, 


and confequently no exploſion or convulſive 


ſhock'on a perſon's performing ti the circuit with. 


ANNE, prop. x. experim. 12. 


©  Coxortary II. | 
Wu r N the filings of iron in the vial are 
electrified upon compleating the circuit three 


or four times one after another ſucceſſively, 


without electrifying afreſh, there will be but 


one large exploſion, and ſometimes will follow 


two or three very ſmall ones, after which the 
Whole. quantity of electric matter will appear 
| K 4 | to 
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to. be difſipated.-.;If infledd.o5-iran flings the 
vial be filled. with. water, 4hese; Will, ine a 


Pen from.the. Water will bo fainterthen the 
firſt from the; filings; ang the ſegopd.and. third 
exploſi ons Jouder than the. ſecond or third fn 
the fi 155 95 in other Wards, tha exploſions, 
from the waterapproach neacgt iu wnifarmity; to 
one accu, eng e and degree of 
light, tha, tale from, dhe gigs, Bag when 
doch air, only is elFRcified,, the number 
exploſions will be jngreaſed farther, and 
cir ir pes. dp and, light will hg, full 
leſs than in tþe laſt caſg pq wall 
be more alike to one a ah. 
degree of light. .. _ *. PEE n 
Quxxx. Do, not.theſp Fx 
be owing to the different atmaſtherula. ſut- 
rounding the Laan of water and ait, Which 
by their Pre Hung between occalion. a greater re- 
ſtance hereby. prevent the, immediate 
and total dipping of the cleQrio matter? For 


cs 


take away the air, and accumulate. the. electric 


matter in the vial. by. the wire W as © 
upon compleating the circuit the ele accu- 
mulated quantity will appear to be diſſipated 
and loſt in one ſingle exploſion, which ſeems 
to be a. ſtrong argument for the truth of what 
we have advanced. and when a body loſes 

any 
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greater 1 aumbac of exploſions, But the fin en. 
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any part of Ao of i | 
| fv." may not the electric”! 


ter, as in 


matter, by teaſon of the reſiſtanee arifing from 


t ae pburulle of the purtiches of the art be 


obe if not te oy, cans why the electrie 


mnitter id riot ſupplied (afreſh from: the air ſo 
readily, thbuph more of #t'becontained theres ' 


" 1712 1 ? * 
150 Thom 


muſt it not be retained in the body 2 7 0 
e Par) t 975 2 WY cl 226d. 
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R OM the different denſſty of the atmo/- 
E pbærula ſurrounding bodies, it is that 
dme bodes are electrie and others not- elec- 
the; regard being always had to the texture of 
the bodies. Such bodies as have the denſeſt 27 
moſpherule ſuppoſing them not fluid, moiſt, or 
ſoft, are dalleq electric: and thoſe which have 
the rareſt azmoſpherulz; nonrelectrics. 
Tus truth of this propoſition ſeems evident 
from what has been ſaid before: for it has been 
proved that the electric matter paſſes intd or 
out of thaſe bodies moſt readily, where the re 
fiſtance given to its exit ot entrance is the leaſt ; 
and the reſiſtance given to the exit or entrance 

: of 


Fa i « | , 1 
0 4 : * 
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in Rain te body? And for the filme reaſotm 
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138. A Tredtiſe on Blefricity:. 
of. the electric matter has been ſhewn to ariſe. 
from the atmeſphurulæ which ſurround bo. 
dies by ſection x. and to be in proportion 
to their different degrees of denſity. Thoſe 
bodies therefore whoſe armaſphærulæ are the 
denſeſt (and ſuch are all electric by propoſi- 
tion xvi.) have not the electric matter com- 
municated to or acrumulated in them to any 
great degree without friction; whereas thoſe. 
bodies whoſe atmoſpherule are rare (and ſuch 
are called non- electries) will ſuffer the electrie 
matter to paſs readily into, and be accumulated 
in them, and that to a high degree by commu- 
nication. only *, . - 181843646434 
Saas | | 
Hxxcx it appears that the refiſtance given 
to the electric matter does not abſolutely. ariſe 
from the nature and quality of the internal and 
conſtituent parts of bodies, but chiefly from the 
atmoſpherule on their ſurfaces. This will ap- 
eee 0b 


' PROPOSITION XXIX. 
Any fluid included in a veſſel may be elec- 
trified, though the atmoſpharule « of many fluids 


ae er this propoſition is not ſuffici- 
ently proved: for if the atmeſphærulæ are proportional to 
the denſities of bodies, gold, as it is the denſeſt bady, ought 
to be a ſtrong electric, whereas experience manifeſts the 
contrary ? In anſwer to this, ſee propoſition xxx. 


are 


n 


1 


rc 


and glaſs an electric, when the arme 


Ts Treatiſe. on add 139 
are much denſer thap that of common glaſs, as 
may be gathered from their refractive powers 
being 25 greater than the refractive power 


of common plaſs. This is the caſe with oil of | 
olive, linſeed oil, and ſpirit of turpentine. 


Tu Ar all fluids are non-electrics is evident 
from their being readily electrifled, as any one 


may be convinced by putting the fluid into a 


veſſel, ſetting tbe ſame on wax, and letting # 
wire or any other non- electric touch the bar 
and the fluid in the veſſel, For upon turning 
the wheel, the like phænomena may be pro- 
Uuced from the fluid, as was done from the har 


In the firſt experiment, ſectian il. 


Bor that a fluid whoſe atmo ſpheruls is ſo 
yery denſe ſhould be capable of being electrified 
at all, may ſeem difficult to account for confiſt- 
ent with what is before advanced ; to wit, that 


bodies are rendered electrics by the great denſity 


of their atmoſpharule ; together with a certain 


texture of the body. For ſome may aſk, whence 


it is that linſeed oil ſhould be a non- electric, 
ſpberule 
of the fotmer ſeems to be much denſer than 
that of the latter ? To which we anſwer, that 
from all the experiments we have yet made of 


bodies being electric, in proportion to the den- 
ty of the atmiſdberile, this law, which holds 


true in all folid bodies, does pot obtain in fluids: 
; | ane 
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dir Teaton.of which at at lealt u may be as n 
That an alteration on the ſurface of fluid bo- 
dies may be cauſed by the action of the eleftric 
matter; ſo that the arms pbærula may be Tens. 
dered rarer, or ! to tho entrance-or 
exit of the electric matter made leſs ; when it 
- way, not be the caſe if the body be ſolid, it be- 
ing the p 7 of flulds that their parts 
wor yield to any force impreſſed upon them, 
90 yielding, to be . e amon 6 
ſelves. + 
< , Tur blaſt reſembling wind ſeerns to 
ariſe From the particles of air being put into a 
violent rapid motion by the ilwidg of the elec- 
trie matter, Which muſt neceſſarily be greate 
ak, poipts, edges, or angular terminations; as 
the, electric matter flows. through, them moſt 
— 5 That the air. is. put into ſuch a motion 
50 * the two following experiments. 
* 5" EXZ£RIMENT: 11. 
3 K tp 10 repreſents a cork fuck upon A 
needle, with ſmall. bits of paper let into its 
ſides, which ſerve for fanes; when the other 
end of the needle is ſuſpended by the magnetic 
virtue of a load- ſtone or piece of ſteel, it may 
be eaſily turned round — a very ſmall force. 
If the cor thus ſuſpended be brought near the 
een * hich nee it will 
be 


* Proof by Euperiments, . 


ſome non · electric 


— ox Suden, If 


RN. as 


ts fo wh the body cee der 
"\ExXPE®RIMENT. 3:-bavor 
Tax fame cork ſuſpended. by the new 
virtue as in the other experiment, when placed 
in a large receiver exhauſted of air, will not 


baye the leaſt cotatory motion, although it be 
2s. near the ſame electriſied point as before. 


But immediately upon ſuffering a ſmall quan- 
tity, of air to enter the receiver, the cork will 
turn round, n 
be continually electriſied. 


02:3] PROPOSITION XXX; 


''Etxernrc bodies diy "be rene com 
dane by beat. — W 


- 2 
U 
- 


r - Ek $rogs oa pitch; rofün, o or 
glue, when melted. For if in a large iron ladle 
any of thoſe bodies be thoroughly melted, and 
line, or laid upon wax, there being a wire, or 
body ſo placed, as to con- 
duct the electric matter from the iron bar to 
the center of the ſurſace of the melted matter, 
the ladle will be cleQrified; and an exploſion 
may be produced bath from the ladle and the 
Welted matter. But as they grow cold they 


eee And when they 


- are 


| 
— — j 
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© thete will iflie no exploſion. 
from either of them; nor will Light bodies be 
moved towards them, as 1 would.” 
17 BExexrRIMEent I. 
7. Tos glaſs cylinder G (fig. 20.) e at boi 
ends, eight inches long, and about three wide, 
I fixed at one end a metal plate m, with a 
ſtrong cement, of ſuch a nature as that'the ce- 
ment would require a greater heat to melt it, 
than is requiſite to melt either roſin or bees 
war. This I did to prevent ſotne melted roſin, 
which intended to pour in ſoon after, from, 
running out of the bottom of the glaſs. Into 
this cylinder I let drop a ſmall piece of metal 
red hot, in order to keep the melted rofin when 
poured into the cylinder G from chilling too 
ſoon at the bottom. I ſet the metal plate, and 
cylinder thus prepared on the earth, and then 
filled the cylinder with boiling roſin (the ſur- 
face of which communicated with the bar 
by means of the wire w) upon turning the 
wheel and bringing my hand towards the bar 
no exploſion enſued; though the bar was ſuffi- 
ciently ſupplied with electrie matter, as appear- 
ed from the exploſions when the wire was 
taken away. After ſtaying ſome time till the 
heat of the roſin was ſome what abated, the 
electro matter began to appear in ſmall explo- 
ſions on my approaching * and as the 
; heat 


4 
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| heat ſtill decrealed the exploſions grew ſtronger; | 


till at length when the roſin was become quite 
Riff, the eee were frong as when the 
wire and glaſs were removed from the bar, 
ExyerRIMENT III. 
InTo a coated vial of the ſine kibd wich | 
that we have all along made uſe of, T poured 
ſome melted rofin (the vial being firſt mads 
gradually hot to prevent it from breaking) till 
it was nearly filled, and put the wire w into 
it, then taking hold of the covering of the vial, 


L electrified the melted rofin that was within 


the vial, and on compleating the circuit, there 
iſſued a large exploſion ; attended with a con- 
vulſive ſhock. As the heat decreaſed, the ex- 
plofion and ſhock became gradually leſs; till 
at laſt I was not able to cauſe any exploſion or 
ſhock by compleating the circuit. 
ExrERIM ENT IV. 

Gx. ASS, when heated much, is alſo a non- 
electric. This I tried at a glaſs· houſe by vari- 
ous experiments in the following manner. 

Havins fixed the electric apparatus M, and 


ordered the wheel thereof to be continually 
turned, that the electric matter might be con- 
tinually ſupplied to the bar, I deſired one of 


the workmen to take out 5 the furnace as 


much of the hotteſt melted glaſs with an in- 


ſtrument they call a blowing-iron or pipe, as 
5 would 


_ IS 
. ͤ oe 
329 - a 


our — Bleddeliny. 


who ſtood upon a board ſupported by bottles 
This laſt perſon was continually eleQrified by 


| towards the thickeſt part of the melt 


which was gathered a freſh quantity of melted 
glaſs. Immediately to this 1 
of i iron, and drew out from the | neg a ad 


would cher the end thereof four ot five inehes 
thick, and to deliver it to another workman 


means of a wire which Fo the iron 


bar to him, and that in a very ſtrong degree, 
before he took hold of the * with 
the hot glaſs at the end of it. On my approach 
glaſs, 
With a bar of iron, an exploGon 3 and 
that as often as I approached it. But the ex- 


 plofion becitne weaker as the glaſs cooled, i 


at length r no exploſion could bo produced. | 
_ Exyzximent_V, 
Io laid the bar of iron in my hand upon 


the thickeſt part of a freſh quantity of melted 


glaſs, and approaching with my other hand the 


blowing-iron which was held by the, perſon 
ſanding on. bottles, no exploſion enſued : but 
as the glaſs cooled, the electric matter began to 
appear in exploſions from the blowing- iron; 


which exploſions increaſed in loudneſs and 


light as the glaſs grew colder. 
| Exyzximent VI 
'A PERSON who was continually electrified 
from the bar took hold of the blowing · iron, on 


9 « plc 


thread 


_ 
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thread of above four feet in length, __ 
all the time of drawing it out, no ſigus appear- 
ed of there being any electric matter in the per- 
ſon. But foon after (for the thread of glaſs was 
preſently cooled) the perion Was ROD ce 
rified, b 
ole it VII. 

1 ORDERED another piece of dus daß to 
be gathered, nearly equal in quantity to the 
former, and having eleArified the filings in the 
vial to the greateſt degree, I placed the melted 
glaſs (which was better than — inches thick 
wund the end of the blowin g-iron) ſo as to 
male up a part of the difſipator. (See fig. 21.) 
Upon pleating the circuit, an exploſion 
enfatd,” and near the whole quantity of elec- 
tric matter was diſlrpated ; in like manner as 
when the circuit is compleated with a bar of 
iron, or a wire only. But theſe 2 not 
produced when the glaſs became colder ; ; | 


thon gh the glaſs was not a weren of pinch 


in dige 

ExPPERIM EN vm. 
1 REPEATED this laſt experiment, but dig not 
electrify the filings in the · vial fo ſtrongly, and 
inſtead of compleating the circuit with metal, 
did it with my hands, when I felt the uſual 


painful ſenſation and convulſive ſhock in my 
arms and acraſs my breaſt, | 
L — . - 


+ = 
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EXPERIMENT IX. 
11 TR18D the ſame experiments with a large 
piece of heated amber, inſtead of melted. glaſs, 


. IX © 
- * 


. and found the effet i be much the fume uin t 
3 dhe foregoing experiments. | hi 
= | Uron the whole of theſe experiments, doth 
4 it not ſeem, that, was ſpirit of turpentine, or 


lintſeed oil, and many. other fluids, to become 
hard and dry ſolids, they then would. become: 
ſtrong electric? M. Boyle, found by evaporate 
ing about a fourth part of good turpentine, 
that the remaining body, ho cold, hardened. 
into a tranſparent gum, almoſt. like amber, 
which proved electrical: and by mixing two 
ſuch liquors. as petroleum, and a ſtrong ſpirit of 
nitre, and then diſtilling them, he obtained a 
brittle ſubſtance, as black as jet, which alſo was 
an electric. He likewiſe found that a glaſs 
made of the a aſhes of antimony, and alſo a glaſs 
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made of. lead without any addition, bad the a 
ſame electrical properties with other glaſs; The * 
glaſs of lead, he obſerves, mi ght eaſily be . 


brought again to afford malleable lead, which pl 

is a non- electric body. See his Mechanical 
Produttion. of. Electricity. de 
By boiling turpentine and water together, 

' which are two non. electrics, an hard tranſpa- 1 
rent ſubſtance is produced called Colophony. 5 
This will move light bodies like amber upon 
| friction; 


o 
2 , 
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ri8ion 3 but if it be reduced into à fluid ftats' 
ein er then it becomes a ſtrong 6 
von- e As a ppears from its conducting 
the electrle matter to other bodies, in Une man 
it 83 fron, lead, or any other metal. | 


-PROPOSITION. XXXI. 


1005 ſolid bodies as une exceedingly elaſtic, 
ind whoſe ſurfaces ate ſmooth, regard being 
days had to the light which enters their 
compolition; act more ſtrongly and uniformly. 
upon the electric matter, as well as upon light, 
n refratitng and reflecting it, than bodies that 
have thoſe properties in a leſs 2 _ whoſe 
lurfages ate not ſo en. 

Fon a diamond which is 4 body bighly da- 
ſtic, is allo highly electric, and it reflects and 
refracts light more copioully than any other 
body, Glass is not ſo hard as a diamond, it 
i therefore probable, that it is leſs elaſtic; and 
we. are certain that it is not ſo highly elec». 
tric; nor does it reflect and refract light. fo To= 
piouſly as a diamond, 

Wax, though a body of a different nature 
from vitrebous bodies, yet agrees with thoſe bo- 
dies in being an electric, una repelling the elec- 
tric matter. It is not ſo ſtrong an electric as 
glaſs, though its refractive power excecds the 
J rcfractive ** of glaſs conſiderably; one 
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reaſon. of which may be its want of hardneſi 
For glaſs, as well as wax, when brought into x 
liquid, or ſoft form, become non- electrics: and 
as they cool and recover a ſolid form, they be. 
come again electrics. See propoſition xxix. An- 
other cauſe of the difference between electrical 
bodies in their effects, may be the different 
ſmoothneſs of their ſurfaces, on the ſurface of 
a diamond is much ſmoother than the ſurface of 
glaſs; as may be gathered from its refleQing 
and refracting light more copiouſly, becauſe 
the rougher any ſubſtance is, the leſs regularly 
will light be reflected from it. If this be true, 
with reſpe& to light, why may it not in ſome 
degree hold true with reſpect to electric matter? 
- From the ſame principles we may explain 
the difference between a diamond and amber: 
for was amber equally hard with a diamond, it 
1s probable 1 it would be a much ſtronger elec- 
tric than a diamond; as its refractive power, in 
proportion to its denſity, is ſuperior to the re- 
| frative power of a diamond, in n 
its denſity. 


PROPOSITION XXXI. 


Erxxcrzic matter may be accumulated in 

dearic bodies. 
For, when a diamond i is rubbed i in the dark, 
it. ee luminous, and attracts and 4 
a ut 


reren eee 


lated within it * How the electric matter is 


are both rarified, whence the electric matter 


flowing from the rubber, muſt paſs with caſe 


from it into the diamond. But the atmoſphe- 


rula on the other fide of the diamond not be- 


ing rarified, at leaſt to that degree, the electric 
matter cannot paſs out of the diamond ſo eafily 


as it paſſes into the diamond: and therefore 


may be accumulated, 


Let a large diamond be cemented to the end of a cy- 
linder of glaſs, or wax, eight or ten inches long, and upon 
a cake of wax let there be placed a cuſhion which is made 
of hair and filk. If a perſon takes that end of the cylinder 
of glaſs in his hand, which is fartheſt from the diamond, 
and rubs the diamond upon the cuſhion, the diamond will 
not appear ſo luminous, neither will it act ſo ſtrongly upon 

light bodies, as when it is rubbed upon a nomelectric. 
Taz effect, with reſpect to the electric matters 
upon light bodies, is much the ſame, if, inſtead of a diamond, 
amber be made uſe of aſter the like manner; and it is pro- 
bable, was amber equally tranſparent with a diamond, ie 
would appear equally luminous. | 


L3 | Tar 
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ht bodies, and theſe effects continue for ſom® | 
time after the rubbing ceaſes, which could not 
be the caſe, if electric matter was not accumu- 


accumulated within the diamond, may be un- 
derſtood from propofition xvi. For by friction 
the atmoſpberula of the diamond, and of the 
robber, which are in contact with each other, 


- — 


fers it to paſs out pare. freely than 
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Tx fame effects are obſerved, thopgh ip 3 
leſſer degree, upon rubbing glaſs, The 4 ; 
why theſe effects are not ſo ſtrong, ſeems to be, 
that the atmeſpherula of glaſs is not ſtron 
enough to conſine it within the Sa but 5 


n the « din: 
mond. 


TurarT the accumulation of cleftris matter 
in bodies eleQrified ariſes from the refiſtance 
being leſs where the electric matter enters than 
where it paſſes out, may be farther illuſtrated 


from what follows. 


EXPERIMENT. 

Ix the glaſs G (fig. 1.) be exhauſted of air, 
and afterwards rubbed with a hand or cuſhion, 
the inſide of the glaſs will appear luminous. 

Tux reaſoning made uſe of in the xvid and 
laſt propoſitions, ſeems to hold equally true 
here; for the reſiſtance on the outſide of the 
glaſs, which ariſes both from its atmeſpbęrula 
and the ſurrounding air, being greater than on 


the other ſide of the glaſs, when the air is 


taken away, the electric matter ſhould paſs 
where the reſiſtance is leaſt, and this appears 
fo be the caſe in the exhauſted glafs. 

IF it be ſuppoſed otherwiſe, to wit, that the 
electric matter accumulated between the pores 


ol the glaſs, paſſes out into the air, ſurrounding 


the. c outlde thereof as readily, or nearly ſo, as 
into 
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into the exhauſted cavity; in ſuch caſe the re- 
fiſtance given to its exit out of the glaſs ariſing 
from the atmoſpberulz of the air and plaſs, 
ought not to be greater than in the other caſe. 
But this ſcerns to be otherwiſe ; for the accu- 
mulated eleQric matter in the pores of the 
os paſſing from thence into the exhauſted 
cavity of the glafs, is oppoſed by the armoſpbæ- 
rula of the glaſs only: whereas the outſide is 
oppoſed by the atmoſpbæ 


rula of air as well as 
glaſs; and air, we have ſhewn, actually retards 
or oppoſes the paſſage of electric matter, as well 
as the atmoſpherula. Therefore ſuch a ſuppo- 
fition cannot be true. © | 
Txr1s ſeems to be farther manifeſted from 
the following experiment, For, if duripg the 


tubbing of the exhauſted glaſs, light bodies be 


brought near it, ſuch as pieces of leaf gold, 
down, feathers, &c, they will not be acted 
upon, and moved towards the glaſs ſo ſtrongly, 
as they otherwiſe would, was the glaſs not ex- 
hauſted. 8 

| Query. Whether this luminous appearance 


on the infide of the exhauſted glaſs is not moſt 


viſible when the air therein is rarified to a cer- 
tain degree ? 


L4 PROPO- 


* 


5 ** 4 Treatife on 2 


PROPOSITION XXXL. 


un ew 4 non electric body, which i is dot 
ele&rified, is made to approach ſo near to one 


electrifted, that the force ariſing from the elaſ. 
ticity of the electric matter within the body is 


greater, in that particular part of the body (by 


its endeavouring to paſs into the body which 
is not eleQrified) than the force ariſing from 
the elaſticity of its atmoſpherula, it will paſs 
off with a ſudden motion, and be condenſed 
more and more as it approaches the electrie 
body; till at length an exploſion follows. 
For as ſoon as the elaſtic force ariſing from 
the accumulated electric matter is ſufficient to 


overcome the elaſtic force ariſing from the at- 


moſpherula, by which the electric matter is 
retained in the body, and the leaſt quantity 
thereof moves towards the approaching body, 
the force with which it tends to the latter, in- 
creaſes every inſtant, and cauſes a greater con- 
denſed focus of that electric matter, whilſt the 
force ariſing from the atmoſpherula decreaſes ; 
conſequently the electric matter muſt paſs off 
ſuddenly, and not by degrees: and after com- 
ing into the air between the bodies, cauſe an 
exploſion by virtue of a ſulphureous matter 
that is carried along with it. See corrol. ji, prop. 
_ 

SECTION 
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HE Aris mnt puſs both in 5 855 
I out of bodies which have points, edges, 
or angular terminations, more readily than it 
does into, and out of bodies 4 | 
which have no points, edges, or angular termi- 
nations. 

Tux truth of this is manifeſt from {eral 
experiments following the vii® and xxii# pro- 
politions, 


PROBLEM. 
LicuT bodies moved to a body electriſied, 


may be detained there by appoſing fine points. 


or edges to them at a conſiderable diſtance: 
and if blunted or obtuſe points or edges of the 
ſame kind be appoſed at the ſame diſtance, 


thoſe light bodies will be no longer detained, 


but will recede from the electrified body. And 
upon appoling fine points or edges again, the 
light bodies will be forced back again to the 
elefrified body. 
EXPERIMENT I. 
* AT a foot diſtance (or thereabouts) from 
the bar BB (fig, 22.) hold a feather, or a piece 


Mr. John Canton made ſeyeral curious experiments of | 
the ſame kind with this, | of 


— 
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of down D, and when it leaves the hand, or is 
moving towards the bar, appoſe the point of a 
needle, which is not electriſied, at fifteen inches, 
or a greater diſtance from the bar; but ſo that 
the down D may be between the bar BB and 
the point, of the needle P. The down D, in 
this caſe, will be driven quicker and cloſer to 
the bar BB than if the needle was not ap- 
poſed : and the down may be. detained there 
for any time by continuing to hold the needle 
in the ſame poſition; notwithſtanding the elec- 
tric matter moves from the bar BB to the 
needle P. See obſerv. v. prop, 7. 
EXPERIMENT II. 
Hol DI the needle at the ſame diſtance as 
| before, turn it, ſo that the eye or head thereof 
may point towards the bar B B, and the down 
D, and. immediately on doing this the down 
will be no longer detained at the bar, but will 
recede or drop from it. 
| ExPERIM ENI III. 
Taxx two downy feathers, as nearly equal 
in ſize and weight as can be had, and place 
them at ſuch a diſtance from the bar BB, as 


that the electric matter iſſuing from the bar 


ſhall be able to move them towards the bar ; 
and let one of thoſe feathers be ſeparated from 


the other two feet at leaſt. Then when the 


feathers begin to move towards the bar, let the 
| point 
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to either of 


point of a fine needle be appoſed 


them; immediately on doing this, the feather, 


to which the needle is appoſed, will be drisen 
a_—_ and detained there: whilft the other, 


needle is held in the ſame poſition, | 
N. B. In theſe three laſt experiments, we 

ſuppoſe eat be rental ages 

the time, 

To explajn theſe phænomena from the 


principles we have been ry no | 


bliſh : 
SUPPOSE an elaſtic medium to be diffuſſed 
through any given ſpace, and a cone BBP (fig. 


22.) to be formed therein by the motion of 


particles of the ſame kind propagated from the 


ſurface of a body BB (ſituated in a part of that 
ſpace) in ſuch a manner as afterwards to tend 


to a point P. The action of a fluid thus mov- 


elaſticity of the particles ſurrounding it to be- 
come greater, conſequently the fluid will be 


part of the cone itſelf, And it will be rarer at 
the center of the baſe of the cone than in any 


other part of the cone: and in receding from 
the baſe to the vertex, its denſity continually 
Increaſes, A light body then placed in the cone, 
cannot 


inſtead of approaching the bar, will receds. os. | 
fall down, and remain unmoyed, while the 


ing and conſtituting the cone, will cauſe the 


depſer on the outſide of the cone than in any 
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cannot paſs out of it into the circumambient 
condenſed fluid, but muſt be forced cloſe to 


the center of its baſe; notwithſtanding the 


motion of the fluid is contrary, to wit, from 
the baſe to the vertex. Now, why may not the 
ether. be the- elaſtic medium diffuſed in the 
manner ſuppoſed above, and the needle's point 
be confidered as the vertex of ſuch a cone 
whoſe baſe lies at the electrified body BB, 
The electric matter then will be denſeſt at the 
point of the needle P, leſs denſe between the 
needle's point and the bar B B, and rarer till 
at the bar B B, conſequently the down D, or 
any other ſuch light body, when placed be- 
tween BB and P, muſt be forced to the elec- 
triſied bar B B; detained there, and preſſed in 
a manner cloſe to it, ſo long as the needle 
is held in the fame poſition, and the body is 
continued to be electrified. : 

- Hence may be ſeen the reaſon why both 


the feathers mentioned in the third experiment 


do not exhibit the fame phenomenon. 

Ir an obtuſeor broader pointed body (which 
muſt now be looked on as the ſection of 
a cone) be appoſed, as in the ſecond experi- 
ment, as the ſurface is hereby increaſed, the 
area of the atmoſpherula will be larger like- 
wiſe ; and the reſiſtan ariſing from it will be 


: greater (ſee prop. ii.) therefore the electric mat- 


ter 
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ter will not tend towards it with ſo great a force 
as in the other caſe, becauſe it cannot diſſi pate 
ſo faſt by. this obtuſe point; but muſt paſs off 
in other places where the reſiſtance is leſs, by 
propoſition vii. and xvi. Now as all action be- 
tween bodies is mutual and equal, and only a 
ſmall quantity of electric matter paſſes towards 
the obtuſe point, the force ariſing from this 
ſmall quantity muſt be weak and inſignificant; 
and the force with which the down will be re- 
pelled from it to the electtified body will be fo 
too: nor can it poſſibly, as in the other caſe, be 
forced back towards the electrified body (unleſs 
the obtuſe point be moved nearer it) for the re- 
pelling force ariſing from the electric matter in 
this caſe will be greater between the feather 
and the electrified body, ru between — _ 
ther and the obtuſe point. 

- Wa Ar has been ſaid Revady in wakes to 
aoimed. bodies, we think, may be ſufficient for 
explaining the various phenomena producible 
therefrom : we ſhall only mention two or three 
experiments more of this kind, which are 
equally furprifing, and leave the application of 
them to BOW reader, 

"1 es ener. N 
Ix a We, fine downy feather F (6, #3) 
with long fibres, be fixed upon the bar B B, 
and electrified, the fibres will be ſtretched out 
| in 


\ 
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in many directions, all of them receding from 
one another. Now if a perſon ſtands on the 
floor at the diſtanee of two or three fect (nay 
ſometitnes more, when the machine eleQtrifies 
ſttrongly) holding a needle N, finely: pointed; 
vitli the point towards the feather F, the fibre: 
thereof will be furced cloſe together (as if they 
were preſſed) but always moit on that fide 
which is neareſt the needle. Ii the perſon, in- 
ſtead of ſtandiag on the ground, ftands upon 
enn will be weakened greatly. 
ExrTRIM ENT. 

ee if the perſan ſtanding either on the 
floor or on wax, turn the nectle, do that the 
head thereof may point towards the feather, the 
fibres will then recover nearly their firſt form, 
poſition, and be ſtretched out again in many 
directions, without any other change of cir- 
- cumſtances, But if the head of the needle be 
brought conſiderably nearer the feather, then the 
ſame, phenomenon will inſue as happens from 
the fine * though in a weaker degree. 

EXPERIMENT. 

Ir a . feather, of the ſame kind with 
that made uſe of in the laſt experiment, have 
a thread four or five inches long faſtened to it, 
ſo that the thread may hang from the feather 
as many inches, the feather will be moved to 

the bar, and he ſuſpended ; where it will con- 
tinue 


OT. 
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tinue whilſt the bar is continued to be electri- 


fied. But if a perſon who is eleQrified with a | 
pair of ſeiſſars'in his hand clips the. thread off, | | 
q 


the felthab ri igtinedianely fall, r 
n r 
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PROPOSITION, XXV. 


IGHT bodies, ſuch as down, leaf gold. 
L leaf filver, &c. which in the open air ate 


moved or forced to bodies eleQrified, will 
not be affected in like manner in nor 
when the nit is confined: provided thi wee! 
in which the light bodies and the electrißed 
body y are put, be ſet u pon'an electrie body.” 
FE” EXT IATI IN T. Ne 
sur vosr © (fig. 24.) to repreſent a glaſt ch. 
linder, to both ends of which A and B* are 
dolely cemented two plates of metal. Ou the 
plate B is ſcrewed a ſtop-cock, Set this c 
der, having firſt exhauſted the air, and dried 


N. B. The bee A and B ſhould be cementeb to the 
glaſs, and not laid on with wet leather, unleſs ic be with bil; 
but even that muſt be uſed ſparingly, becauſe the moiſture 
may adhere to the fides of the glaſs, and thereby Prevenc the 


expe: iment ſucceeding, 


the 
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the glaſs very well upon wax w, ſtanding upon 


the end A, there being firſt ſome very light 
body laid within the cylinder at the bottom A, 
bund the in and out fide of the cylinder being 


well dried; then let a perſon ſtanding upon an 
electric, take hold of the moveable wire M, 


which is ſo contrived as to be puſhed up or 


down, as occaſion may require, without admit - 
ting the air. In ſuch circumſtances, the per- 
ſon and wire being both electrified, the leaf 
gold will not be raiſed from A, even though 
the wire M be moved extremely near to it. Nor 
does letting in the air ſeem to make any kind 
of Aifference, 5 2 

N. B. WI have not been able to find that 
eylinders of « different lengths, or different dia- 


meters, produce different effects from what was 


obſerved i in the laſt experiment. For upon 
making uſe of a cylinder two inches wide and 
forty inches long; and another of ten inches 
wide and fifteen deep, the leaf gold placed at 
one end, would remain there, though the elec- 
| . eee 
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row bodies, ſuch as down, leaf gold, 
jeaf filver, &c. when placed in a glaſs veſſel 
which ſtands upon a non-· electric, will be differ- 
: 3 ently 
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ently affected by an electrified body, placed 


likewiſe in the ſame veſſel in air and in vac uo. 
In air, they will be moved towards the electri- 
hed body, and in vacuo they will not. 

Ex PERINMENT IJ. 


Ix roa cylinder of glaſs, eighteen inches . 


and eight inches in diameter, I put a little leaf 
gold; and afterwards cemented a plate of me- 
tal to each end of the cylinder: one of thoſe 
plates had a ſtop· cock fitted to it; and in an- 
other part of the ſame plate there was a collar 
of leathers, through which was put a wire of a 
conſiderable length. But before the plates were 
cemented, 1 hung a ſmall ball of metal to that 
end of the wire which was within the cylinder. 


Then ſetting that end, at which the leaf gold | 


was laid, upon the ground; after having ex- 


hauſted the glaſs, I elerified. the other end, 


by letting a chain, which hung to the bar, com- 


municate with the braſs at the upper end of the 


glaſs ; whilſt at the ſame time I ſtood upon 
wax, and held in my hand the end of the wire 
which paſſed through the collar of leathers, 
Upon moving the ball nearer to, or farther 


from the leaf gold, as I thought proper, I did 


not find in any of the trials that the leaf gold 
ever left che bottom plate: though I was con- 
vinced in every trial, from the exploſions which 


were cauſed ſometimes from myſelf, and at 


| M Others 
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others from the wire, by the approach of a nog. 
electric body, which was not electrified, as well 
as from other effects, that there was more than 
a ſufficient quantity of electric matter in the 
electrified ball to move the leaf gold. 
EXPERIMENT II. 
 HavineG an opportunity of trying the laſt 
experiment with a glaſs of a larger ſize, and of 
| the ſhape repreſented by the 2 5 figure, it be- 
ing about fourteen inches deep, and about 
twelve inches wide in the broadeſt part, I re- 
peated the experiment ; but, inſtead of cement- 
ing the metal plates, I moiſtened a leather for 
each plate with a little oil, and inſtead of re- 
moving the glaſs from the air-pump, as was 
done in the laſt experiment, I continued it upon 
the pump, and cauſed a chain which was fixed 
to the bar to communicate with the wire and 
ball in the glaſs. Upon turning the wheel, and 
obſerving the degree of ſtrength of the electri- 
fying power in the wire, I found the experr 
ment to ſucceed in the fame manner as was 
mentioned. in the laſt experiment, 


EXPERIMENT III. 
Uron letting in part of the air, the leaf gold 


| immediately moved 1 * the bottom towards 
the electriſied ball, but not ſo vigorouſly as when 
the whole air was let in: but even in this caſe 


the motion of the light body towards the elec- 
I trified 
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fed body, d did not appear altogether ſo N 
35 in the open air. 

Taz reaſon why the leaf gold was not 

1950 in the firſt and ſecond experiments, 

ems to be that the ſides of the glaſs were 


more ſtrongly electrified when the air was 


uken away, than when it was not; for when 
the ſides of the glaſs are electrified, they may 
diſturb the force which would otherwiſe cauſe 
the leaf gold to move towards the electrified 
ball, and that diſturbance muſt be greater or 
leſs, as the ſides of the glaſs are more or leſs 
derified. For equal and contrary forces al- 
ways deftroy one another. 

THrrs reaſoning ſeems to be in a great mea- 


ſure confirmed from the different effects pro- 


duced by glaſſes of different diametets. 


__ EXPERIMENT IV. 

For upon making uſe of a tube of glaſs 
eighteen inches in length and two in diameter, 
and another of four feet in length and two 
inches in diameter, I found that the leaf gold 
remained at reſt when the air was taken away; 
and that on letting in part of the air, or indeed 
the whole quantity, no apparent alteration was 
made ; for the leaf gold continued unmoved 
in all theſe caſes, 
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© ExPERIMENT V. 

Uron making uſe of a cylinder three feet in 
length and four inches in diameter, the other 
circumſtances being the ſame, I did not find 
any difference in the experiment, whether the 
air was exhauſted or not, excepting a very weak 
trembling motion of the leaf gold, which was 
obſerved i in both caſes. 

 ExPERIMENT VI. 

On trying the ſame experiments with a cy- 

linder of glaſs eighteen inches long, and five 
inches wide : the leaf gold appeared to be af- 
feed very near alike, whether the air was 
taken away or not. For when the air was 
taken away, the leaf gold ſeemed to ſhew the 
like trembling motion as mentioned in the fifth 
experiment; and when the air was let in, that 
motion ſeemed not much increaſed.: but the 
leaf gold never left the bottom of the cylinder 
in either of theſe caſes. 
Is theſe laſt experiments, when the ſeveral 
cylinders were exhauſted, I tried whether their 
outſides were electrified; and if they were, 
whether letting the air into the cylinders made 
any difference. I found that their outſides were 
electrified, and more highly ſo when the air 
was taken out of the cylinders than when it 
was not, 
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I Lixzw1ss tried whether an exploſion 
could be produced 1 in vacuo with the ſame ſuc- 
ceſs as in air; and found that when the air was 
taken away, there was no exploſion. 


PROPOSITION XXXVIL 


A LIGHT body may be ſuſpended between 
two bodies, the one electriſied, the other not, 
in ſuch a manner, as that it ſhall not touch 
either of them ; and ſhall always, be farther 
from the electrified body than the body which 
is not eleQrified, whether they be inverted or 
not. And the diſtance from the electrified body 


will be always greater or leſs, as the two bo- 


dies are more or leſs electrified. 
EXPERIMENT ]I. 
Ir leaf gold, leaf filver, or any other light 
body, G (fig. 26.) be held near a plain of metal 
P, which is electrified, it will be moved towards 
the plane; and when G becomes equally elec- 
I trified, it will recede from P (ſee experim. vii. 
ſect. iii.) But if another plane of metal P, 


to P, at about ſix or eight inches diſtance, fo 
that G may be between them (nay, ſometimes 
at 3 much greater diſtance) the light body G 
will be ſuſpended between the two planes P 
and p. And if P and G are electrified to a 
great degree, the diſtance of G from P may be 
M 3 made 


which is not to be electriſied, be held parallel 


4 
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made greater than when N are ane to 
a leſs degree. : 
een II. 
Ix a perſon ſtanding on wax, holds the plane 
p in his hand, the diſtance at which G will be 
ſuſpended from P, decreaſes as the perſdn be- 
comes more and more electrified: this appears 
from the perſon's being obliged to move the 
Plane p nearer P, in order to keep the body G 
ſuſpended. But when the perſon and the plane 
p becomes. equally eleRrified with P and G, 
then G will not be ſuſpended, but remain at 
Is order to explain theſe experiments, let us 
ſuppoſe the electric matter in a body, as it 
ruſhes out on the ether ſurrounding it, to form 
a kind of atmoſphere, which is of greater ot 
leſſer extent as the body is more or leſs electri- 
fied (ſee exper im. vii. ſect. iii.) When therefore 
two bodies are electrified to a great degree, the 
diameters of their atmoſpheres (if they may be 
90 called) and the reſiſtance ariſing from them 
will be greater, than when they are electrified 
to a ſmall degree, and conſequently the greater 
Will be the force with which they recede from 
each other, . Now, if two bodies of unequal 
weights, ſuppoſe P and G, be equally electri- 
fied, and a third, which is not electrified, ſup- 
n p. be — as in the firſt Wer 
U 
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jn fach circumſtances we find that G will be 
ſuſpended. And it will be nearer the non- 
electrified body p than the electrified body P: 
becauſe the reſiſtance ariſing from the atmo 
pherula of p, is leſs than the reſiſtance ariſing 
from the electric atmoſphere of P. And this is 
farther confirmed from obſerving that upon 
clectrifying p equally with P, as in the ſecond: 
experiment, G continues no longer ſuſpended,” 
but falls down by the force of gravity, the forces 
ariſing from the electric atmoſpheres of P and 
p, being now equal, and deſtroying each 

Norte, If G be very light, it may be ſuſ- 
pended without the aſſiſtance of the plane p, 
provided ſome other non- electric body be with- 
in four or five feet of the plane P, towards 
which non- electric G will always tend. The 
reaſon; we have given before, ſeems to hold e- 
qually true in this caſe ; for as the air may be 
electriſied, and G tends towards the non-elec- 
tric, the reſiſtance ariſing from the atmoſpbæ- 
rula of the air and the non- electric muſt be leſs 
than the reſiſtance ariſing from the electric at- 
moſphere of P. This is likewiſe confirmed 
from obſerving, that upon removing the non- 
electric to a much greater diſtance, G no 
Wb continues ſuſpended. 

M 4 


Ex- 
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| — EXPERIMENT. 

Ir two, thee, four, or more pieces of leaf 
gold, leaf ſilver, or any other light bodies, be 
placed between the two planes P and p, as in 
the firſt experiment, when P is electrified they 
will be ſuſpended between the planes, but at a 
conſiderable diſtance. from each other, For the 
atmoſphere of electric matter ſurrounding each 
piece, repels its neighbour, and prevents them 
coming together, or approaching nearer to one 
another, though their ſeveral diſtances from p, 
are nearly equal. 


N. B. Ix the making of this experiment, 


when the turning of the wheel, or the ſupply 
of electric matter is not equal, ſometimes two 
or more pieces of leaf gold will approach one 
another, and endeavour to form one continued 
line or ſtream of non- electric matter from P to 
p, by which means the electric matter will 
flow more readily from P to p; and oftentimes 
at that inſtant, moſt, if not all, of the other 
ſuſpended bodies drop down arid remain at 
8 

Wr have proved, chat under certain cir- 
cumſtances, thin electric bodies reſiſt or oppoſe 
the entrance of electric matter leſs than bodies 
of the ſame kind that are thicker, 

Wr have likewiſe ſhewn, that upon heat- 


ing electric bodies they are rendered non-elec- 
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Quzzy. May not theſe different effects ob- 
ſerved between thick and thin electrics of the 
fame kind; for inſtance, thick and thin cakes 
of wax, ariſe principally ' from the different 
quantities of light contained within different 
quantities of the ſame matrer ? 

Anp may not the different effects obſerved 
in electric bodies, when moiſtened, heated, or 
made fluid, from what are obſerved in the fame 
bodies not affected by moiſture or heat, ariſe 
from ſome change i in the atmoſpherule of the 
bodies, or in the texture of the parts of the 
bodies themſelves ? 


PROPOSITION XXXVIII. 


Ir a given quantity of electric matter was 
to paſs directly through any number of bodies 
of the ſame kind, placed in a right line of a 
given length, ſo that their diameters may mea- 
ſure the whole length of the line, the reſiſtance 
given to its paſſing through them will be leaſt 
when their diameters are the greateſt, and 
greateſt when their diameters are the leaſt ; or | 
in other words, the reſiſtance will be leaſt when 4: 
it paſſes through the leaſt number, and greateſt — 10 
when it paſſes through the greateſt number, 
both meaſuring the ſame length. 

For if the reſiſtance given to the exit or 
entrance of the electric matter in non- electric 
bodies, ariſes only from the atmaſphærulæ ſur- 
rounding 


£ 
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rounding them: and if the refiſtance is the 
fame in bodies of the ſame kind, whether they 
are large or ſmall : it is evident the leſser num- 
ber of bodies the electric matter paſſes through, 
the leſser alſo muſt be the number of atmuſ- 
phærulæ, and conſequently the leſser the reſiſt- 
ance. But we have ſhewn that in bodies of 
the ſame kind, whether they are large or ſmall, 
the reſiſtance ariſing from their atmoſpherule 
is the ſame. | py 

To illuſtrate this, let A, L (fig. 27.) repre- 
ſent the line given, B, C, two ſpheres, and a, d, 
a, v, the atmoſphærulæ ſurrounding them. If 
now a particle of matter be ſuppoſed to paſs 
along A L through B and C, it muſt paſs 
through four atmoſphærulæ only, to wit, a, d, a, 
v; whereas there would be many mote for it 
to paſs through were there a greater number 
of bodies of ſmaller diameters placed in the 
ſame line *, 

Now the larger the body is, which a given 
quantity of electric matter is to be expanded in, 
the more that quantity will be rarified (fe 


* Since the refractive power of air is continually the ſame 
in all parts where the denſity is given; and as electrical ex- 
periments are for the moſt part made in ſpaces where the 
denſity of the air differs very little, the force which reſiſts 
the entrance of the electric matter into the particles may be 
ſuppoſed equal in the ſeveral particles. | 

| experim. 
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erper im. ix, ſe, iii.) and the more it is rarified * 
the leſs it will oppoſe the entrance of a freſh 
ſupply of electric matter. Hence we may ga- 
ther the reaſon, why the electric matter in a 
body may have a ſtronger tendency to paſs into 
groſs bodies, ſuch as gold, ſilver, lead, iron, 
braſs, copper, tin, and all other metallic bodies, 
moiſt and fluid ſubſtances, and more particu- 
larly into the earth itſelf, than into dry air. | 
Tn Ar air reſiſts the paſſage of the electric 
matter will be farther illuſtrated from the fol- 
lowing experiments. 
ExPERIMENT I. 5 
To each end of a hollow cylinder of glaſs G, 

about eighteen inches long (fig. 28.) and about 
five inches diameter, let there be fixed with ce- 
ment two plates of metal B and C: through a 
hole in one end, ſuppoſe B, in which there is a 
collar of leathers, a wire w is to paſs, which 
may be moved higher or lower at pleaſure, in 
like manner as was directed in the experiment 
following the xxxiv#** propoſition. Let there 
be likewiſe on the outſide of one of the ends a 
ſtop-cock to ſcrew on to an air-pump, in order 
to extract the air out of the cylinder. In ſuch 
circumſtances either end of the cylinder may 
be electriſied. Now upon electrifying either 
end (the room being dark) when the air is not 
exhauſted, no light will be ſeen to paſs _ 
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the wire w to the oppoſite end of the cylinder 
C, or from C to the wire w ; whereas, if the 
air is exhauſted, and B is electrified, then a 
ſtream of light appears to paſs between the wire 
w and the oppoſite end C, repreſenting a cone, 


whoſe apex is at the end of the wire w at D, 


and the baſe at C. 
| EXPERIMENT II. 
Lar one end of a thin tube of glaſs (fig. * 


two or three feet in length, and two or three 


inches in diameter, be hermetically ſealed, for 
example, at A; and to the other end B, let there 
be fixed a ſtop · cock, and let a ſtraight wire 


BC, fix or eight inches long, be fixed to B, ſo 


that it may lie in the axis of the tube. Now, 


if the tube exhauſted of air, be ſuſpended wit 


ſilk lines, and afterwards electriſied, upon hold- 
ing a non- electric body at the end A, a light 
will iſſue, which will ſeem to paſs from the 
wire towards A, even though the diſtance be 
more than two feet, and the atmoſpherule of 
the outer and inner ſurface of the glaſs are in- 
terpoſed between the wire and the non-elcc, 
tric body without, | 
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ITHERTO we have been endeavour- 
ing to eſtabliſh certain principles from 
experiments and obſervations. And though all 


of them may not be ſtrictly true, yet we hope 
that moſt of them may aſſiſt others in their in- 


quiries after truth, What follows is an appli- 


cation of thaſe principles towards explaining 


the cauſe of gravitation, and ſome other phæ- 


nomena, I am ſenſible that many may eſteem 
this an extravagant undertaking : but as every 
attempt to promote uſeful knowledge is truly 
laudable ; and what I have delivered is pro- 
poſed only as queries ; I hope it will meet with 
that indulgence and candour, which are the in- 
ſeparable attendants of diſtinguiſhed ſenſe and 
learning. 


PROPOSITION XXXIX. 


SINCE gravitation is ſuppoſed to depend 
upon the graduation of the denſity of the æ- 
ther, it follows, that the more that denſity is 
increaſed, the greater will be the force of gra- 
vitation, 

Ir the ether be diffuſed, as Sir I/aac Newton 
ſuppoſes, this propoſition is ſelf-evident. 


PROPO- 
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PROPOSITION XI. 


Ir ether be accumulated within a body, and 
the ether ſurrounding that body be equally 
denſe, and afterwards paſſes out from all parts 


of the body equally, the denſity, and conſe- 


quently the preſſure of the ſurrounding ether 
will be increaſed ; and this increaſe of denſity 
will be greater or leſs, as the quantity paſſing 
out is greater or leſs : and will continue ſo lon 
as the ether continues to paſs out of the body. 
Ir we are able to accumulate the ther, then 


this propoſition is alſo ſelf-evident. 


' PROPOSITION XII. 


Ir ether be accumulated within a body, and 
the denſity of the ſurrounding ether be greater 
on one fide of the body than it is on the other, 
the accumulated ætber will paſs out in the 
greateſt quantity where the denſity of the ſur- 
rounding ætber is leaſt, and in the ſmalleſt 
quantity where the denſity of the ſurrounding 
ether is greateſt : or in other words, the accu- 
mulated æt her will paſs out in the greateſt 
quantity where the reſiſtance is leaſt, and in 
the ſmalleſt quantity where the reſiſtance is 
greateſt : conſequently if the uis inerti of the 
body be leſs than the difference of che preſſure 
of the ætber, or than the reſiſtance on any two 

ſides 
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fides of the body in any inſtant, it will be 
moved towards that fide, and in that direction 
where the prefſure upon the body, or the re- 
ſiſtance is leaſt. 

Fo, if pieces of leaf gold, ſand, powdered 
glaſs, roſin, or any other light bodies, A, whe- 
ther non- electrics or electrics, are clarified, 
and placed near a large non- electrie body B, 
which is not electrified, they will move — 
it with great rapidity. And if any other body, 
which is ſomething larger, be electriſied and 
ſuſpended in a firing, ſo that it may hang in 
the fame horizontal line with the non- electric, 
which is not to be electrified, the ſuſpended 
body will move from its natural point of reſt, 
and tend towards the non-eleQric body, which 
is not electrified. The reſiſtance on the ſide 
of A, next B muſt be greater than the reſiſt- 
ance on the fide of A, which is fartheſt from 
B, from the ætber's being rarer between bodies 
than without them. But the expanſive force in 
the accumulated ether within A is equal in 
every part, therefore A muſt move towards B. 


PROPOSITION XLII. 


Ir when @ther is accumulated within a body 
B, part of it be ſuppoſed to paſs from it into 
another body A, in which the ætber is not ac- 
cumplated ; the body A will begin to move 


when 
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when the difference of the preſſure of the 


ætber on any two of its oppoſite ſides becomes 
greater than its vis inertia : and it will move 
towards that ſide where the preſſute, or the re. 
fiſtance is leaſt, 
EXPERIMENT. 

Luxx a bar of iron repreſent the body B; and 
be elerified, upon bringing near to the bar 
pieces of leaf gold, ſand, powdered glaſs, roſin, 


or any other light bodies, whether non-elec- 


trics, or electrics which are not electrified, they 
will move towards the bar with great rapidity. 
And if any other non- electric body, which is 
not electrified, be ſuſpended in a thread, ſo that 
it may hang in the ſame horizontal line with 


the electriſied bar, it will move from its na- 


tural point of reſt, and tend towards the elec- 
trified bar. 

For B, in this caſe, from its vis inertiæ be- 
ing greater than the difference of the preſſure of 
the æther on its two oppoſite fades, cannot move 
towards A. But the accumulated ether in B 
can paſs into A, as there is no accumulation of 
ether in A, and may be there accumulated: 
and the greater the accumulation is, the greater 
will be the refiſtance. This accumulated ther 
in paſſing from A into the ether ſurrounding 
it, muſt cauſe a greater denſity or preſſure upon 
the remote ſide of the body, A, for example, 
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e ur (fig. 30.) than on the nearer fide into which 
s if the tber paſſes from B. And from this in- 
e fl creaſed e A muſt of neceſſity approach 
- BE towards B. 
Ir the . continues to paſs from B into 
A, and does not paſs out again ſo readily, the 
d accumulated tber in A will at length become 
r equal to the accumulated ærber in B: becauſe 
n, A will receive continually the tber from B, 
- I till the expanſive force of the accumulated æ- 
) I ter in A becomes equal to the expanſive force 
of the accumulated ether in B. And when 


PROPOSITION XLII. 


than without them, ſo that the difference of the 
e- Lenſity exceeds the vis inertiæ of the bodies, 
of I they will recede from one another, 
re Now, when two bodies, ſuppoſe thoſe men- 
B toned in the third ſection, experiment vii. are 
of N equally electrified, the ether muſt be denſer be- 
1. tween them than on their outſides. For the æ- 
er ther cannot paſs from A into B, or from B into 
A, whilſt the bodies continue equally electri- 
fied. And it appears from experiment, that the 
ether does paſs out at their remote ſides, which 
it could not do if the ætber was not rarer, con- 


N ſequently 
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that happens, both bodies muſt be equally elec- 


Wars the ber is denſer between bodies 
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| another. 


ſet down a few of the moſt material ones. 


ſequently the reſiſtance is leſs on the outſide Ice 
of the bodies than between them; there. Nac 


fore if the vis inertiæ of either, or both, be of 


leſs than the difference of the denſity of the 
ether, they miuſt of neceſſity recede from one the 


Tur truth of the preceding propoſition 
rt in this ſection, may be confirmed by 


a great variety of experiments. But as they 
are all pretty nearly of the ſame kind with thoſe 
already mentioned, and as they all ſeem to be 
explicable by the ſame principles, I ſhall only 


EXPERIMENT I, 
SUPPOSE-A and B (fig. 31.) to de mall e e- 11 
qual balls of cork or metal, ſuſpended in lines Wthre 


of filk, fifteen or twenty inches long, and hung mor 
at about fix or eight inches apart. If one d Bb 


ther, for example, A be electrified, they will Nhe: 
both move towards each other, and when the | 7 


| denſity of the elefric matter in one, becomes fe 


equal to the denſity of the electric matter in the I © 
other, they will recede from each other, 
ExXPERIMENT II. I 
Irx the fame balls be ſuſpended with thread N bar, 
inſtead of filk, and one of them, for example A, whi 
be ſuſpended on a non- electrie body which is Ftrif 
electrified; whilſt the other body Bis ſuſpended Fon x 
on a non · electric, which is not to be electrified; Etrif 
4 - they 
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ach other, whilſt any conſiderable quantity 
of electric matter remains. 

Tur difference obſerved between this and 
the laſt experiment, is owing to the line and 


5a F 3 © 


this cafe are conductors of the electric matter. 
For the electric matter paſſing into B, is con- 


md as faſt as B receives it from A: ſo that there 
an be but very little if any difference between 
the denſity on the inſide and on the onde of 
the bodies. 


TFN SAAB 


ExPERINMENT III. 

Ir the electric body A be ſuſpended with 
thread, and the other body with filk, then B will 
move towards A, and A vey B: and when 
B becomes equally electrified with A, both will 


be repelled. 
periment is the fame in the ef- 


Tuis laſt exp 
ect with the firſt, only that the eleQrified body 
is ſuſpended with thread inſtead of ſilk. 

EXPERIMENT IV. 


82 N S 2 


Ir A be ſuſpended by a filk line upon the 


„Ivbhich is to be removed as ſoon as A is elec- 
trified : and B be ſuſpended by a thread line 

ed Fon a non- electric body, which is not to be elec- 
d; Ftrified, they will move towards each other. On 
e) N 2 the 


ad bar, and be electrified by means of a wire, 
A 
is 


hey wilt move towards, but os ode | 


the body to which B is ſuſpended, which in 


eyed by the thread into other non-eleQrics, 
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their near approach, the greateſt part of the 
accumulated electric matter in A will be diſſi- 
pated, and in a very ſhort time both A and B 
will recover their natural points of reſt. 
Fon A having at firſt but a ſmall quantity of 
accumulated electric matter, and when it loſes 
any part thereof, being incapable of receiving 
more from the bar on, account of the interpo- 
fition of the ſilk line, ſo much electric matter 
as enters B will immediately paſs by the thread 
into other non- electrics. 
EXPERIMENT V. 
Ir a large non- electric body be laid upon an 
electric, and afterwards be electrified, a light 
body B, placed near, will be firſt moved to- 
wards, and afterwards driven from it. 
Tu is laſt experiment is ſimilar to the firſt, 
ExpEKRIMENT VI. 
Ir A be not electrified, and the light body 
B placed near it be electrified, it will be moved 
towards A: and upon its very near approach 
to A, will ceaſe to be electtified. 
ACCORDING to the before- mentioned law of 
the ætber, its denſity in any body (ſuppoſing 
the denſity of the æther in a body to be in- 
verſely, as the denſity of that body) will be ex- 
hibited in the following table. As alſo the 
proportion of the pores to the ſolid parts in the 
ſame bodies, 
THE 


j = w g. 
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Tur theorem from which the proportions 
of the pores to the ſolid parts were got, is the 


theorem by which Doctor Robinſon compoſed 


a table of A ſame kind, publiſhed in his A5. 
pendix to his Diſſertation on the ether. 


— the meaſure of the pores to the ſolid 


parts was thus found. Let the pores 
to the ſolid parts, or the ſpace poſſeſſed by the 
pores of a body to the ſpace poſſeſſed by its ſo- 
lid parts, be as P. to 1. Then P 1 will ex- 
preſs the whole ſpace poſſeſſed by the body, or 
the magnitude of the body. The quantity of 
matter in the body is meaſured by its magnitude 
and denſity taken together, that is, 1 is as 


PIX APN A, whence & is as po. The 
ſpecific gravity of fine gold by the table is 


19.64, The ſpecific gravity of water 1; and 


Sir Iſaac Newton, from ſome obſervations, 
think gold Has more pores than ſolid parts. 


Doctor Robinſon ſuppoſes the pores to the ſolid 
Parts to be as 11 to 10 or as 1. 1 to 1. In gold, 


therefore, A is 19. 64 and 85 is —, and to 
find the pores to the * in — . uſe 


this analogy 19.64 : — 27 A Erf. No o N = 


2 and Sy! bing 9 P= 2 , 
the quantity of the ſolid parts being 1. 
„„ Fine 
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1419. 19.640 
118.888 


Glaſs of antimony 
A pſeudo:topaa 
A diamond 


mean ſp. grav. of four 


Brazil diamonds ſe: 
parately; two of them 


rough ccats, and two || 


bright coats to be 

And ten Eaſt-India dia- 
" *morids of different co- 
Jours to be 

The —— of both 
Clear cryſtal 

ſland cryſtal Sl 

ine marble 
Rock cryſtal 
Common green glaſs 
Stone of mean 


Sal. gem 
Brick 


Mr. Ellicott found I! 


" q 


gravity 
a | + 


ik 


00.0509 


O 090 1 
0.0949 


o. 1031 
Jo. 1111 
40.1176 
10.1273 
10.1308 


P 1366 


4234 | 


o. 2941 


0.0529 | 1 


0,0714 | 1. 
0 08834 2. 


Denſity of P 
of e e n 


parts 
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Niere 

y ivory 
N vitriol 
Borax 
Calculus. humanus 
Qil of vitriol 
Oil of tartar 
Bezoar 
Honey 
Gum arabic 
Spirit of Nitre 
Aquafortis 


| Denfity of P 
the ætber. 


19-5478. 
0.5555 
0.5832 
0.5834 
0.5834 
0.5882 
0.5882 
0.0451 


10.7604 


1.300 [o. 7692 


1. 190 o. 8404 
1 ve.) 


ous 


| 0.5263 
1.875 10.5339 


10.6666 
0.6896 | 27. 
10.7272 | 


0.8695 
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| [$pecie den- Denfity of I Pores to the 
ity of bo- the ether. ſalid parts, 
dies, accord - 
ä Jing to Mr. 
| — | 
! eres 

Oil olive 0.913 1.0953] 44-196 
Spirit of turpentine 0.874 | 1.1441] '46.189 
Nectified 1p, of wine} 0.866 1.1547] 46.626 
| 0.800 | 1.2300 30.55 

| 0-755 | 1.3243] 33.628 
"| 0.600 | 1.6666 67.704 
0.550 | 1.8181 73-981 
» | | 0.240 | 4.1666] 170.850 
1000125 800. 0000132994: 200 


1 appears by this table, that the denfity of 
ether in gold is .0g0g, in cork 4.1666, in air 
800.9000 ; ſo that the denſity of ether in cork 
is above eighty times greater than in gold, and 
in air, above one hundred and ninety times 
greater than in cork; conſequently the denſity 
of ether in air is above 15700 times greater 
than in gold. Hence the denſity of @ther, in 
all vrobability, is much greater in air, than it 
is in groſſer bodies when they are eledrified ; 
that is, when the electric matter is accumulated 
in them, Whence it ſeems, that in ſuch bodies 
the force ariſing from the increaſe of denſity is 
ſo very weak, as only to impel light bodies, and 


thoſe at very ſmall diſtances; which diſtances 


as the machine electriſies more or leſs 
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.V1810N, according to Sir I/aac Newfon, is 
performed chiefly by the vibrations of the 
ether, excited in the bottom of the eye by the 
rays of light, and propagated through the ſo- 
lid, pellucid, and uniform capillamenta of the 


optic nerves into the place of ſenſation. The 


ſeveral ſorts of rays make vibrations of ſeveral 
bigneſſes, which, according to their bigneſſes, 
excite ſenſations of ſeveral colours ; the moſt 
refrangible rays excite the ſhorteſt vibrations, 
for a ſenſation of deep violet, The 
leaſt refrangible the largeſt for making a ſen- 
fation of deep red. And the ſeveral interme- 
diate forts of rays, vibrations of 'ſeveral inter- 
mediate bigneſſes to make ſenſations of the ſe- 


veral intermediate colours, 


Qvrar. May not this account be farther 


Alluſtrated from the preceding principles 3 ? as 


thus 


£ Ir the rays. « of light be bodies of different 
ſizes, the leaſt of which make violet and the 
. biggeſt red *: then the largeſt rays ſtriking 


Nothing more is requiſite for producing all the variety 
of colours and degrees of refrangibility, than that the rays 
of light be bodies of different fizes, the leaſt of which may 
make violet the weakeſt and darkeſt of the colours, and be 


- more eaſily diverted by refracting ſurfaces from the right 


courſe ; and the reſt as they are bigger and bigger, may 

make the ſtronger and more lucid colours, blue, green, yel- 

low and red, and be more and more difficulty diverted. Newt. 
upon 
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| upon the armoſpbærula of the retina at the 
bottom of the eye, will act upon a greater por- 
tion of that atmoſpbærula, than the rays of 
light that are ſmaller. But the more parts of 
the atmoſpherula are ated u pon by a ray of 
light, the ſtronger muſt be the effect; or in o- 
ther words, the greater muſt he the vibrations, 


Thus it is, the largeſt rays of light cauſe the 


ſenſation of red, which is the moſt vivid; and 
the ſmalleſt the ſenſation of violet, which is 
the moſt faint and languid of all colours. 
* Quexy, As to Elaſticity, are not all the phæ- 
momena thereof deducible from the preced- 
ing principles, whether bodies rebound or re- 
cede from one another by percuſſion, or when 
they are forcibly bent, from their own ſpring 
they recover their 'original form and figure? 
For a fluid, whoſe particles recede from one 
another, with a force reciprocally proportional 
to the diftance of their centers, will have its 
denſity proportional to its compreſſion ¶ Neur. 
Princip. prop. xxili. book ii.) when the ether 
is condenſed, its elaſtic force will be in- 
creaſed in the ſame manner as we find in air, 
when compreſſed or condenſed. Therefore 
when the parts of a body are brought nearer 
each other by any force, ſuch as bending or the 
like, the ætber within, and the atmoſpherula 
without the body, will be condenſed at the ſame 
time, 
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time, and by virtue of the condenſation (ſuch 
force ceaſing to act) they will be again made to 
recede from one another, and recover ther 
forumzr gate, | 
Qu, May mot coheſion, which is . 
ed by a much greater force than that of gravity, 
ariſe from the mutual action of the light, con- 
tained within bodies, and of the at moſphærulæ 
ſurrounding them, the preſſure of which at. 
moſpbhæruli alone may be ſufficient to make 
the particles, hen very near or in contact, 
cohere with a great force, after the manner we 
have particularly deſcribed in pag. If this 
is the cafe, the force of -coheſton then muſt be 
Proportional to the atmoſpherule of the par- 
ticles. Now the atmoſpherulz ſeem to be 
nearly, as the denſity of the bodies (See Propo- 
fitions xx and xxi.) therefore the forces with 
which the parts of bodies cohere, are oY 
proportional to their denſities. 

Her the denſeſt particles cohere with 
te the greateſt force, and as they leſſen in den- 
« ſity, ſo they do in the ſtrength of their co- 
ee -hefion. This force is of the fame nature 
cc ʒyith that of fermentation, for the nature of 
'« the particles principally concorned in cauſ- 
ee ing both coheſion and fermentation, are ot 
'& the acid, unctuous, and ſulphuruous kind. 


CON. 
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electric matter is lodged within bodies, and ſuch 


the quantity of electric matter contained in ſuch 
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CONCLUSION, 


T= ten Get 
formed, in order to explain the cauſe 


of electricity; ſome have ſuppoſed that the 


only as are reſinous and vitreous; that it lies 
there in a quieſcent ſtate, but ready to fly off 
as ſoon as friction has ſufficiently agitated the 
parts, and dilated the pores: and laſtly, that 


electric bodies, reſiſts and oppoſes the entrance 


of the like kind of matter when it is conducted 


to them from other bodies. Others are of opi- 


nion that the electric matter is ſupplied from | 


the air, and that friction ſerves only to collect 
it: while a third ſet of gentlemen would have 
it to be the ſame with Boerhaave's elementary 
fire. Theſe different opinions ſeem neither to 


be grounded upon reaſon, nor en by 


experiments, | 
Tur the firſt two opinions are erroneous, 
will admit of no diſpute; for was the electric 
matter produced by friction, electric bodies 
could never by heat become non: electrics, it 
being the property of heat to rarify all bodies, | 
even the moſt denſe, Was it wholly ſupplied 
by the air, bodies would at all times be equally 
electri- 
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elefrified, whether the machine Rood on the 


earth, or was placed on electrics. 
As to the laſt, I ſhall refer the Gaim 


that opinion to Doctor Boerhaave's treatiſe on 
fixe; where they may be convinced, that the 
notions he entertained of that element, are very 
different from what is here advanced concern- 
ing electricity . 


To ſhew that this elementary fire differs from this elec- 
tric matter, I ſhall ſer down ſome experiments and obſerva- 
tions, which were communicared ro me by Mr. Smeaton, 
the gentleman whom I have had frequent occaſion to men- 
tion in this Treatiſe. | 
| EXPERIMENT. | 

Upon heating the middle of a large bar of iron to a 
glowing heat, and then elettrifying it, the electrical phano- 
mena, to wit, the power of moving light bodies, and the er- 
plofion appeared to be much the ſame from the parts which were 
heated, and thoſe which were cooler : fo that the elactric mat- 
ter paſſed through the fire without any viſible alteration, 

OBSERVATION l. 

| Now as the ſuppoſed elementary fire filled the middle part 


of the iron bar, and was in ſome meaſure fixed therein, there 
is great reaſon to believe it would have obſtructed the paſſage 
of a fluid of the ſame kind, abſorbed it, diſſipated it, rarefied 
it, rendered it more or leſs elaſtic, or at leaſt have made ſome 
alteration in it, becauſe we always find that two neighbouring 
vortices of electric matter have a viſible ect upon each other, 
ſo alſo, two magnets aſſiſt, er obſtruct each other accar ding to 
the ſituation of their poles. 
OBSERVvaT1oN II. 
When a body is heated, the elementary fire is not in eguili- 
brio in every part of that body; for a body may be very hot 
Bur 
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Bor as it is unreaſonable to deſtroy the hy. 
potheſes of others, without eſtabliſhing ſome 
principles in their ſtead. ; — 
deavoured to ſhow, That by friction a very ſub- 
tile elaſtic fluid is accumulated or collected = 
which is capable of being diffuſed through ſome 
bodies, and not through others — the former 
are diſtinguiſhed by the name of Nan-elearics, 
the latter by Ele&rics — That this fluid may be 
accumulated more or leſs in non electric bodies 
— That when it is accumulated, it will ex- 


pand and diſſipate itſelf, and in the diffipation 


exhibit, various phænomena, according to the 
circumſtances attending the experiment — That 
the exploſion and the power of moving light 
bodies, is not as the quantity, but the denſity 
of this fluid — and that it is propagated along 
denſe bodies with an exceeding great velocity 
in one part, and leſs hot in another at the ſame time: where- 
as every body which is eleftrified, appears to be equally eleftri- 


fied in * part, and that whether it is equally hot or not. 
| EXPERIMENT. 


— of a candle may be elefirified. 
_ OB$8ERvaATION. 
I is 4 farther confirmation, that elementary fire may be 


harified. 


To this I ſhall add, that with reſpect to the exploſion, it 


may probably be owing to very volatile ſulphureous parts, 
chrown off from bodies by the violent motion of the electric 


matter, which volatile ſulphureous parts, mixing with the 
acid in the air, kindle into flame. a 
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That this fluid, when it is accumulated in 
4 body, will ill pafs into thoſe bodies which are 
neareſt, and give the leaſt reſiſtance — That it - 
15 from adjacent bodies and the carth 
itſelf That the original quantity of this fluid 
in a non- electrie body, may be leſſened or in- 
creaſed — That when bodies receive a greater 
quantity of this fluid, than originally belonged 
to them; non- electrics that are contiguous, 
and the earth itſelf, muſt loſe ſome part of the 
quantity of this fluid, which they originally 
had — That in certain circumſtances, neither 
the attenuation nor accumulation of this flaid 
in a body, can by any methods, hitherto 
known, be made to exceed a certain degree 
That the accumulation of this fluid, in ſome 
circumſtances, is in the direct proportion, and 
in other cireumſtances, in the reciprocal pro- 
portion to the reſiſtance it meets with, as it 
tends to diſſipate That nearly the ſame effects 
are produced by the attenuation, as by the ac- 
cumulation of this fluid That upon an explo- 
ſion part of the aceumulated fluid may be 
forced through mediums, which reſiſt differ- 
ently, and that, by the reaction of the parti- 
cles of the fluid That on cauſing an exploſion 
with the vial, the whole quantity of accumu- 
lated electric matter that is diſſipated, does not 
paſs off at that part of the body where the ex- 
| ploſion 
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ploſion is made, but from all parts of the fur- 
face, even though it be eovered with a thin 
electric That the accumulated electric matter 
is not totally difſipated by repeated exploſiong 

That when the electric matter is accumu- 

lated in the vial, the loudneſs of the exploſion, 

and quantity of electric matter diſſipated on 
compleating the circuit, ſeem proportional to 
the points of non- electric contact with the 
out, and in fide of the vial — That when the 
electric matter is accumulated in the vial, the 
greateſt cffeAs are produced by compleating 
the circuit. How it comes to paſs, that the 
greateſt part of the accumulated electric matter 
is diſſipated by one exploſion, I have not taken 
upon me abſolutely to determine ; but in order 
toaſſiſt others, whomaypurſue theſe inquiries far- 
ther, I have ſet down ſeveral experiments of dif- 
ferent kinds, and from them propoſed a query, 
concerning the manner in which it ſeems to be 
effected; and likewiſe, concerning the manner in 
which that painful ſhock or convulſion of the 
nerves and muſcles, which is generally felt by 
animals, may be cauſed That this ſtrange effect 
ſeems proportional to the magnitude of the ex- 
ploſion — That we cannot determine, from the 


appearance of the divergencyof the electric mat- 
ter which body it iſſues from; becauſe the 


electric matter both in paſſing out of a body, 
and 
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and paſſing into it, has the ſame appearance 
That if a perſon compleats the circuit, the 
greateſt painful ſhook will be always felt in 
thoſe parts, which lie in the ſhorteſt line that 
can be drawn through the perſon, from the 
covering of the vial to the wire That non- 
electric bodies, placed at ſmall diſtances withj- 
out the circuit, will be affected in the ſame 
manner, but in a leſs degree; as if part of the 
electrit matter had paſſed into them — That 
an exploſion never happens, but when the if 
ſuing electric matter is very much condenſed- 
That the greateſt exploſion is from poliſhed 
ſurfaces — That the exploſion is greater, the. 
larger the ſurfaces: are, to a limited degree, 
and. That denſe bodies; in their natural ſtate, 
are capable of receiving a greater quantity of 
electrie matter, than bodies that are rare. 
In the ſecond part, we have given athort ac- 
count of the ther, Sir Iſaac Newton has treat- 
ed of; then compared it with the properties of 
the electrie matter, and ſhewn, that they 
ſtrongly reſemble each other We have there- 
fore conſidered the electric matter as ether, 
joined with groſſer particles, propelled from 
bodies by the force and vigour of its action 
That according to the law of the @ther, when 
a body is made rarer, the æther in that body 
muſt grow denſer, and vice ver ſa — That fric- 
O tion 
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tion will cauſe bodies to rarify, as well as the 
heat of the ſun or any other heat and That 
thoſe rarified bodies will contract and grow 
denſer, on diſcontinuing the friction, or on re- 
moving their rarified parts from the friction 
That as bodies grow rarer by heat, ætber flows 
into them from other bodies and as they grow 
denſer by cold, ætber flows out of them into 
other bodies That when two bodies are rub- 
bed againſt each other, the tber will flow in 
a greater quantity into the rarified parts of the 
bodies, than into thoſe parts of the ſame bo- 
dies which are not rarified And upon the parts 
of the bodies growing denſer, the ætber muſt 
paſs out of theſe bodies, where it meets with 
the leaſt reſiſtance That this flowing of the 
ether, which produces all the electrical effects, 
can only be cauſed by friction That the flow- 
ing of the 2ther muſt gradually leſſen on diſ- 
continuing the friction - and that the electric 
effects from the glaſs muſt grow weaker, as it 
cools and recovers its original ſtate—That i it is 
in ſome degree neceffary for the cylinder to 
be turned always one way— That equal effects 
can never be produced in the bar from the 
-cuſhion and glaſs, by the application of heat 
without friction That two thick electrics, 
rubbed againſt each other, can never produce 


ſo ſtrong electrical effects, as when an electric 
| 4 and 
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ind a non-eleQric are rubbed againſt each other 
That ſetting the machine on non-eletris 
bodies, moiſtening the leather of the cuſhion 
and all other circumſtances, to keep an open 
communication with the cuſhion, are abſo- 
lutely neceſſary for. producing the greateſt flux 
of the ætber . That in order to ſee hoy far the 
etber is capable of being accumulated in a non- 
electric body, it is abſolutely neceſſary to ſuſ- 
pend; or ſet the non- electric upon ſome elec- 
tric, which obſtructs or reſiſts the entrance of 
the ether, more than non- electric bodies do 
- and that the electric bodies ſhould be al- 
ways dry and free from dirt That when the 
ætber is put into ſuch a motion within a body, 
as is deſcribed in prop. xvi. it will throw off, by 
the violence of its action, ſulphur, and other 
matter lodged on the ſurface, or within the 
pores, where it is leſs intimately combined 
with, and united to the parts of, that body— 
That this ſulphurous matter, when it is thrown 


off in any conſiderable quantity, ferments with 


the nitrous acid floating in the air, which fer- 
mentation is probably the cauſe of the ſudden 


blaſt, or violent exploſion obſerved in ſome of 


the electrical experiments That ther is more 
ſubtile than light — That denſe bodies have 


more light in their compoſ tion than bodies that 


are rare, unctuous and ſulphurous ones except- 
7 O 2 ed 
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ed That unctuous and ſulphurousbodies have 


more light 1 in their compoſition, than other bo- 
dies of the ſame denfity — That the power in 
bodies to refract, reflect, and inflect the rays 
of light, is nearly proportional to the quantity 
of light contained in them — That the inflec- 
tive, refractive, ot refletive power of a body 
extends itſelf but to a very ſmall diſtance from 
the body That this power ſeems to be cauſed 
by the mutual action of the light in bodies, and 
the ætber at their ſur faces That i it is of a very 
1 denſity, and extends to a very {mall di- 
ſtance from the ſurface of a body That the 
rays of. light ſeem to be "aficdtel regularly by 
virtue of this medium That this medium, 
which we have called the refractive, reflective, 
or inflective medium, or, in one word, by 
atmoſpharula, prevents the electric matter, 
when accumulated within a body, from iſſuing 
ſo faſt as it otherwiſe would, if there was no 
at moſphærula ſurrounding that body het 
the electric matter, when it iſſues ſuddenly 
through a denſe atmoſpharula, produces a 
greater effect than when it iſſues through a 
rare one That in two or more circuits made 
at the ſame time, with the ſame vial, but with 
different bodies, the electric matter will paſs 
only in that circuit, where there are the feweſt 
atmoſpbhærulæ; or, in other words, where the 
reſiſt- 
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" refiſtanee is leaſt—That this reſiſtance may be 


and be afterwards electrified, the reſiſtance 


trie contact with the glaſs; and the ſum of the 
ſeveral at moſpbærulæ; to wit, of the diſſipa- 


cipally is, that ſome are electric, and others 
texture of the bodies; thoſe bodies which have 


fluid, moiſt, or ſoft, are called electrics, and 


much denſer than that of common glaſs . 
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leſſened, as in the chain, by bringing the links 

into cloſer contact with each other That the 

particles of air have probably atmoſpharule 

ſimilar to the ſame kind of bodies, which are 

groſſer and larger. That a: ſufficient number "WM 
of them, with ſuch artmoſpherulz' placed in a f 
medium, ſuch as the æther, may conſtitute an 

elaſtic fluid, reſembling the atmoſphere of tle 
earth That if any non- electrie matter be put | 
into a glaſs, whoſe atmoſpherute is very great, 


the'cleQric matter will meet with in paſſing 
out on compleating the circuit, ſeems to be as the 
thickneſs of the glaſs, the quantity of non-elec. 


tor, the glaſs veſſel, and the matter contained 
within it That from the different denſity of 
the atmoſpbærulæ ſurrounding bodies, it prin- 


nom electric, regard being always had to the 
the denſeſt at moſphærulæ, ſuppoſing them not 
thoſe which have the rareſt at moſpbærulæ, non- 


electrics — That any fluid may be electrified, 
though the atmoſphærulæ of many fluids are 
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That electric bodies may be rendered non. 


electrics by heat, glaſs and amber not except- 


ed That hardneſs ſeems to be a neceſſary 


property for making bodies electric That 


electric matter may be accumulated even in 
electric bodies — And that it will always paſs 
away where the reſiſtance to its exit or en- 
trance is the ſeaſt That the electric matter 
paſſes off with a ſudden motion, when its den- 


ſity in any particular part of a body exceeds 


the denſity of the atmoſpbhærula That the 


electric matter paſſes both into, and out of 
bodies, which have points and edges, more 
readily, than it does into and out of bo- 


dies of the ſame kind, which have no points 


or edges; and from thoſe properties, we have 

endeavoured to explain ſeveral curious pbæno- 

mena, in relation to pointed and edged bodies. 
In the xiv Sect. we have ſhewn the ef- 


fects of electric matter upon light bodies, in 


confined air, and in vacuo, as well as in the 
open air That the difference between thick 
and thin electrics of the ſame kind, and the 
alteration made in their effects by heating, may 
ariſe from a change in their atmeſphærulæ, or 
in the texture of the parts of the bodies them- 
ſelves — That if a given quantity of electric 
matter paſſes directly through any number of 


bodies of che ſame kind, placed i in a right line 
of 
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of a given length, the reſiſtance given to its 


when it paſſes through the greateſt number — 
That the larger the body is, which a given 


quantity of electric matter is expanded in, the 
more that quantity will be rarified, and the 
more it is rarified, the leſs the reſiſtance - 


From thence I gathered the reaſon, why the 


electric matter has a ſtronger tendency to paſs 


into groſs bodies; ſuch as metals, fluids, &c. 


and the earth itſelf, than into dry air. 


In, SeR. xv. which is the laſt, I have,endea- : 
voured to explain the nature of the force, by, 


which light bodies are moved in electrical ex- 


periments, and attempted to ſhew, that it is 


the ſame force with that which cauſes gravita- 
tion; which force can be no other, than a 
fluid exceedingly more ſubtile and elaſtic, than 
air, at the ſurface of the earth. 

Wu I have ſaid on theſe matters, is in- 
tended chiefly as hints, to excite others to make 
further reſearches. That many and uſeful 
diſcoveries will, one day or other, reſult from 
the doctrine here advanced, how crude and 
indigeſted ſoever it may now ſeem, no doubt, 
I think, is to be made. Abler hands may ex- 
tend theſe inquiries farther, and probably com- 
plete what I have begun. I ſhould not be ſur- 

SES prized, 


paſſing through them will be leaſt, when it 
paſſes through the leaſt number, and greateſt. 
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prized, if the nature of muſcular motion, ve. 
getation, and even magnetiſm itſelf, ſhould 
be. hereafter n n che ame princi- 
ple. 
Howzver this may: be, uk have. ad 


vanced ſeems to have the advantage of the ſe. 


ing the nature of electricity, as it is the moſt 
univerſal and conſiſtent with itſelf; at the ſame 
time, that in the moſt plain and ſimple man- 
ner it accounts for the other phænomena in 
nature, as well as thoſe in electricit. 
Ir the exiſtence of an @ther be admitted, 
we may reaſon by analogy concerning other 
parts of this planetary ſyſtem. Heat is obſerv- 
ed to decreaſe in receding from the ſun, and 
this decreaſe is demonſtrated, to be as the 
ſquares of their diſtances, Was our earth then 
removed three times farther than it is from that 
luminary, the effects of heat would be nine 
times leſs; was it placed three times nearer, it 
would be nine times greater than in our pre- 
ſent ſituation; in the former caſe, our water 
would freeze and become ſolid; in the latter 
it would be even hotter than boiling water, 
and be more eaſily evaporated, If therefore 
there are any fluids in the reſt of the planets, 
which are in our ſyſtem, their parts muſt be 
exceedingly rare in thoſe fartheſt from, and ex- 
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ceeding denſe in thoſe which are neareſt to the f 
ſun; for other wiſe they could never bo pre- = 
ſerved in a ſlate of fluidity” by degrees of heat, 1 
which are ſo very different. | 

' LasTLy, as matter is in itſelf. inert, the 

\ ather muſt oF r of neceſſity receive its activity from 
an #nfinitely wiſe, and powerful ſpirit, This 
ether; from its being ſo general a material 

cauſe; may probably be' the great inſtrument, 
by which the 8 en wens 1 | 

{ſupports the univerſe, 


32 Prop. viii, Theorems vil. Cor. 4. New Princip: 
Denfiores i ieitur ſunt planetæ qui ſunt minores, c#teris pa- 
nibus, fic enim vis s gravitatis in eorum ſuperficiebus ad æqua- 
litarem magis accedir, Sed & denfiores ſunt planetæ, cæ- 
teris paribus, qui ſunt Soli propiores; ut Jupiter Saturno, 
& Terra Jove. In diverſis utigue diſtantiis a ſale collocandi 
erant planetæ ut quilibet pro gradu denſitatis calore Solis 
majore vel minore frueretur. Aqua noſtra, ſi Terra locaretur 
in orbe Saturni, rigeſcerir, ſi in orbe Mercurii in vapores 
ſtatim abiret. Nam lux Solis, cui calor proportionalis eſt, 
ſeptulo denfior eſt in orbe Mercurii quam apud nos: & there | 
mometro expertus ſum quod ſeptulo Solis æſtivi calore C 
aqua ebullit. Dubium vero non eſt quin materia Mercurji | 
zd calorem accommodetur ; & propterea denſior ſit hac noſ- oY 
tra; cum materia omnis denſior ad operationes naturales | 

pbeundas majorem calorem requirat. | | ; 1 
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"EXPERIMENTS 


UPON. 


BUMAN BODIES. 


'N the month .of May 1748, T had an op- 
portunity of trying the effects of electri- 
_ city upon a woman in London, who had been 
deaf many years; the was born in the iſland 
of Nevis in the Weft-Inares, and was about 28 
years of age. Her name is Mary Smargins. 


SEVENTEEN years ago, ſhe became fo deaf 


as not to hear any one, unleſs they were very 
near, and ſpoke loud to her. This deafneſs 
proceeded firſt, as ſhe believes, from a cold, 
and was never obſerved to be better at inter- 
vals. She always heard the leaſt with the left 
ear; and when at any time the right ear was 
laid upon a pillow, or ſtopped, ſhe could diſ- 
tinguiſh loud ſounds but very faintly. 

I was the more induced to make a trial of 


the electrical effects in this caſe, not only from 


what I was informed had been done at Paris, 
in caſes of the like nature, but alſo from what 
Mrs. Smargins herſelf told me. That a few 
days before, upon her being electrified with 
other perſons in my apartments by the vial, ſhe 


felt a very unuſual warmth acroſs the ſtomach 
and 
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and in each arm, which continued for ſome 
time: that on the next day, ſhe had obſerved: 
a running at her noſe, which ſhe attributed to 
her having been electrified, and which ſhe ima- 
gined was of ſome little ſervice to her. For 
theſe reaſons, and from an opinion, that the 
cauſe of this deafneſs might proceed from ſome 
obſtruction in the auditory nerves, which might 
probably be removed by the violent effects of 
this ſubtile electric matter; I propoſed to her, 
the giving the electrical ſhock, with the vial, 

Om Saturday the 280 of May, I made the 
firſt experiment in the following manner. 


Tux covered vial being electriſied by two 


turns of the wheel only, I applied the end of 
a thick wire, which was faſtened to the 
covering of the vial, to the left temple, juſt 
above the ear; then I brought the end of that 
wire, which was in the vial, towards the op- 
polite part of her head, and there enſued a ſmall 
exploſion, She was much ſurprized, and per- 
ceived a ſmall warmth in her head, but chiefly 
acroſs it, from ear to ear. I repeated the ex- 
periment four times, and made the electrical 
ſhock ſtronger each trial. The warmth ex- 
cited by the ſhock increaſed in each experi- 
. ment, and though I cauſed. the experiment to 


be made at each ear alternately, ſhe always 
found 
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found the warmth-to be greateſt in that car ſhe 


of ſmall twitchings in her ears and acroſs her 
head, but moſtly in that ear ſhe heard the leaſt 


with. When theſe experiments were made ſhe 


did not perceive: that any other part of her body 
was affected by the ſhock. All this day the 
warmth increaſed, and at intervals ſhe felt 
twichings in her ears. Her hearing ſhe-ima- 
gined was ſomething better, ſo did the people 


with whom ſhe lodged. She was adviſed to 


keep her head warm. I was informed that in 
the evening, ſhe waſhed her head in cold wa- 
ter. The next morning early, which was 

Sunday, I repeated: the experiments again in 
the ſame manner, and nearly with the ſame 


ſtrength. At this time ſhe eomplained of her 


arms and body being affected by the ſhock, and 
ſaid that Thad made it much ſtronger than the 


day before. The warmth ſeemed now quite 


round each ear, but ſtill greater round that 
with which ſhe heard the leaſt; the twitchings 


were alſo more violent. Theſe effects con- 


tinued all the day. There were ſeveral figns 
this day of her hearing better. For in her 
-lodgings ſhe heard the bells ring, which ſhe 
had never done before; and the gentlewoman 
with whom ſhe lodged, obſerved, that ſhe 
could * what was ſaid to her, though 


heard the leaſt with. At laſt ſhe) complained. 
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ſpoken in a moderate tone of voice. Aﬀter 
theſe experiments, notwithſtanding ' ſhe was 
adviſed to take particular care of eatehing cold, 
ſhe ſat at night in the window above an hour 
with the ſaſh open; and ber cap pinned up. 
This evening the warmth left her, and was 
ſucceeded: by a great coldneſs in her head, a 
* all over her bod. 
Tur next morning, which was Monday, 
the was extremely ill, with pains all over her. 
I did not care to try any more experiments 
whilſt ſhe continued in this diſorder. 8 

On Tueſday ſhe was much better, the cold- 
. abated, and ſhe felt again round each ear 
the fame kind of warmth which ſhe had be- 
fore obſerved. — This day ſhe mentioned ſeve- 
ral circumſtances, which ſhewed her hearing 
was better, particularly the following ones. 
8he could diſtinguiſh the cries in the ſtreets, 
and the barking of dogs; and could hear peo- 
ple in the houſe with her going up and down 
ſtairs, though ſhe herſelf ſat in the uppermoſt 
room of the houſe, 


On Wedneſday ſhe was ſomething better in 
all reſpects, and the noiſe and continual beat- 


ing in her head, which ſhe had had from the 
firſt of this misfortune, began now to abate 
conſiderably. In the evening a very violent 
ſhooting (as ſhe exprefled it) went acroſs her 
head, 
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before. This day, as ſhe was reſting her head 
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head, from the left ta the right car. | This day 
I did not repeat the experiments, but on the 
day following, which was Thur/day, I did. 
Some minutes after making them, ſhe had oc- 
cation to blow her noſe, when there iſſued cor- 
rupted matter with a {mall quantity of clotied 
blood. All this morning ſhe felt in her head a 
glowing warmth, greater than had ever been 


upon a pillow, ſhe heard the cries in the ſtreet, 
notwithſtanding that ear with which the al- 
ways heard the moſt, was cloſe to the pillow, 
and was ſo ſurprized and rejoiced, that ſhe got 


up immediately, to acquaint the gentlewoman 


of the houſe with it. At noon ſhe heard a per- 
ſon at the bottom of the ſtairs calling het down 
to dinner, though the door of the chamber in 
which ſhe fat, was at that time ſhut, Several 
times that day, I {poke to her in a lower tone 
of voice, than is uſual in converſation, and ſhe 
gave me direct anſwers to the queſtions I aſked 
her. She ſaid the noiſe and beating in her head 


was then almoſt intirely gone. 


Tuis day ſhe could hear the opening and 
ſhutting of the ſtreet door. In the evening 
Dr. Bevis (whoſe name I have mentioned in the 
preceding Treatiſe) called upon me, as alſo 
did two other gentlemen, when I related to 
them this affair, and at the ſame time, defired 

they 
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the would ſtep with me to her, and aſk ſuch 


queſtibns as they ſhobld think proper. Upon 


my ſpeaking to her in à very moderate” tone, 


to my great ſutptize, ſhe defired 1 would not 


talk ſo loud : and what is very remarkable, ſhe 
| Had at this time cotton in both her ears, two 
caps pinned cloſe about them, and 'a velvet 


hood on, to keep her warm. 'As1 was obliged. 


to leave town the next morning, I told her, 
that in my abſence Dr. Bevis would be fo kind 
to repeat the experiments, if ſhe thought it ne- 
ceſſary — This the declined, ſaying, that the 


could not find there was any occaſion ; for that 
the heard very Aide and her head was . 


very eaſy. 

I FoRGoT to mention one circrltitatits, 
which was this; ſhe had a great cold, and her 
eyes were much inflamed at the time I began 
to make theſe experiments, The inflamma- 


tion decreafed after the firſt experiments on Sa. 


turday, and it was intirely removed after the 
ſecond experiments on Sunday. The difappear- 
ing of which inflammation, ſhe ſolely attti- 
| buted to the electrical effects. From that time 
to this, I have not been in London, but have 
had ſeveral letters from my friends, giving an 
account, that ſhe continues to hear very well. 
I nave tried theſe experiments upon ' fix 
other perſons, whoſe complaints were deafneſs, 
but 
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but without any ſucceſs.. Three of them in- 
deed fancied themſelves better for a tew days, 
One. of the others, inſtead of receiving any be- 
nefit, complained of a violent pain in his head, 
and a dimneſs in his eyes; which he ſaid con- 
tinued for ten or twelve den Ar the experi- 
ments were made. 

A GENTLEMAN.near Comms years 5 age, 
wie defirous to feel the ſhock, occaſioned by ap- 
proaching the vial. I was afraid of electrifying 
the vial too ſtrongly at the firſt trial; but 
upon his declaring he ſcarcely felt any pain, I 
electriſied it much ſtronger the ſecond time, 
and afterwards as ſtrongly as I could; never- 
theleſs he was not affected, as is 1 in the 
arm and acrols the. breaſt, but only in his 
wriſts, 

In: 4uguft 1748, I had unn to try ſome | 
experiments, in order to obſerve the different 
effects produced by a perſon' $, compleating 
the circuit with the vial, in different manners; 
the experiments were. of the ſame kind, with 
thoſe mentioned in the ix propoſition. I made 


uſe of my own ſervant, who was about 25 years 
of age. After the firſt and ſecond, experiments, 
he complained of his ſpirits being depreſſed, 
and of being a little ſick. Upon making the 
fourth experiment, he became very warm, and 
the veins of his hands and face ſwelled to a 


great 
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great degree. The pulſe beat more than ordi- 
narily quick, and he complained of a violent 
oppreſſion at his heart (as he called it) which 
continued along with the other ſymptoms near 
four hours. Upon uncovering his breaſt, it 


appeared to be much inflamed. He ſaid that 


his head ached violently, and that he felt a 
pricking pain in his eyes and at his heart; 
and a pain in all his joints. When the veins 


began to ſwell, he complained of a ſenſation 
which he compared to that ariſing from ſtrang- 


ling, or a ſtock tying too tight about the neck. 


Six, hours after the making of the experiments 
moſt of theſe complaints left him. The pain 
in his Joints continued till the next day, at 
which time he complained of weakneſs, and 
was very apprehenſive of catching cold. On 
the third day he was quite recovered. 

Tux ſhocks he received were trifling com- 
pared with thoſe which are commonly received 


by moſt perſons when they join hands to com- 


pleat the circuit for amuſement. His being af- 
feed more than ordinary might be owing to 
his conſtitution ; for he was conſumptive, and 
had been ſo for a long time before the making 


of theſe experiments, 


Wren the experiment with the vial was firſt 
made by Muſchenbroeck, ſoon after I diſco- 
yered a method of increaſing its effects, and 

P was 
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was then able to indure the moſt violent ſhocks 


along my arms and acroſs the breaſt : but upon 


repeating thoſe ſhocks often for ſeveral weeks 

together, I at laſt was weakened fo much thata 
very ſmall quantity of electric matter in the vial 
would ſhock me to a great degree, and cauſe 
an uncommon pain. So that I was obliged to 
deſiſt from trying any more. Whether it had 
any effect upon my health or not, I cannot ſay; 


but even to this day I am affected nearly in the 


fame way by the electrical ſhock. - 
I order to ſhew how ſtrongly my arms were 
convulſed, after I had been weakened by fre- 
quent repetitions of thefe experiments, I ſhall 
mention one experiment which the following 
accident gave riſe to. I undeſignedly touched 
the wire in the vial when it was electrified at 
the time that I had a ſlender braſs wire in my 
hands, and the ſhock was ſo great that it broke 
the wire into two pieces and hurt both hands, 
I then thought of trying it with a thicker 
wire, and after a more fecure manner : for this 
, Purpoſe I fixed a piece of leather round each 
wriſt, and faſtened a wire about the thickneſs 


of a very ſlender knitting-needle to each leather, 


I then with one hand took hold of the covering 
of the vial when it was ſtrongly electrified, 
and with the other I approached the wire in 


the vial: on doing this there iſſued a very vio- 
lent 
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ent ſhock or convulſion of the muſcles of my 


arms and body; and the wire which was faftned 
to the two leathers was broke aſunder about 
three inches from the middle. The length of 
the wire from wriſt to wriſt was about fourteen 


inches. 1 14 15 AJ. 


Von rubting. ith wat hand. = glas globe f 


which was turned round on its axis, I have at 
different times been affected with a very violent 
head · ach, which always went off upon diſcon- 
tinuing the rubbing of the globe, and quitting 
the room. 
I nAvE met with many perſons who. com- 

plained that they have found, an unuſual pain to, 

continue for ſome days after receiving the ſhock. 
I avs been affured from ſeveral perſons who 
made the experiments, that the electrical ſhock 
has been of great ſervice in removing diſorders, 
particularly fixed rheumatic pains; but I can-, 
not ſay that it was of any remarkable ſervice; is, 
four or five caſes of the ſame kind where I 
tried it. 


Ax account has lately been read to the Royal. 


Society of a boy who had been ſeized very ſud- 
denly with a total blindneſs: he continued ſo five. 


days, and upon being electriſied for ſeveral days. 
afterwards, recovered his ſight, and now ſees per- 
fectly well. He had a bliſter on when the expe- 


riments were firſt made, which was not thought 
of till a day or two after, and then it was almoſt 
- <8 dried 
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_ dried up. This caſe is atteſted by ſeveral perſgns 


N ere eee eee 1751. 
. 1 — L — 1 
8 | F eld F c 
- Miſcellaneous Exporaments, I 
EXPERIMENT I. en n 


5 vo pendulums of equit lengths l v 

A; 1 pended om the ſame horizontal ne, ſ 

which was about ſeven feet from the floor of re 

. the room, were made both to vibrate at the t 

ſame time. Upon electrifying one of them, 1 V 

- obſerved that the rang which was el ſ 

fied yibrated quicker than the other which was n 

not; and ſill more ſo, the nearer the ball of the c 

pendulum was to a non electric 9 which 2 

was not electrified. Fg e 

ws ETTIIINENF HI. 2 t 
"MHving filled a veſſel with water, apd 3 im- 
merged one end of a fiphon therein, I ſet the 


veſſel upon wax and coyered it with a glaſs re- t. 
13 ceiver, the fides of which were moiſtened with f 
i Water to render it non electric. 1 e ed n 


water did neither flow faſter out, nor og to : 
a greater diſtance than it did when they wete E 
not elerified, But upon taking away. be e- t 

ceiver, the water immediately ſpread to a con- | 


P 
ſiderable diſtance. | f. 
NMB. Tan | 1 
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N. B. Tu is laſt experiment may ſerve to 
ſhew that the motion of the blood is not in- 
creaſed by electrifying the animal. For the 
veſſel and ſiphon covered with the receiver 
may be looked upon in nearly the ſame light 
with the body of the animal, the fleſh and 
ſkin covering the veins and arteries as the glaſs 
receiver does the ſiphon; and in both caſes 
the ſurrounding bodies being non-eleQtrics, 
When the glaſs is taken away, the water 
ſpreads, from the great tendency the electric 
matter in the water has to paſs into the adja- 
cent non- electrics which are not electrified. 
And for the ſame reaſon, the blood, upon being 
electrified, will, when a veſſel is opened, ſpread 


to a greater diſtance. 
EXPERIMENT III. 


I nave been able by ſtriking ſolid bodies 
together very briſkly, to produce a light re- 
ſembling that produced by the electric matter, 
nay, even by ſtriking my hands one againſt 
the other when they were very dry, I have 
produced a faint bluiſh light, which diſap- 
peared almoſt the inſtant the ſtroke was over. 
But for this laſt experiment it is neceſſary that 
the room ſhould be very dark, and that the 
perſon ſhould be ſome time in the room be- 
fore he trys it, that the pupil of his _ may 


be ſufficiently dilated, 
P 3 Ir 
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| __ ExPERIMENT: IW. 
Ir a tube of glaſs and a bar of iron be elec- 
trified, the one by friction and the other by 
the cylinder, to ſuch a degree as that each of 
them ſhall move a light body from the ſame 
diſtance ; the glaſs tube will retain electric 
matter longer than the bar, as appears from 
the light bodies continuing to be moved for a 
longer time towards the tube than towards the 
bar. 
Tux glaſs tube, when eleQrified, muſt be 
either laid upon or ſuſpended by electrics. 
ExPERIMENT V. 
Wnurx the bar is electrified, if a perſon 
ſtanding on the earth touches very lightly with 
one hand a non- electric, at the ſame time that 
his other hand approaches the electrified bar, 
he will not only feel a ſmart ſenſation in the 
hand next the bar, but alſo in the hand 
touching the non- electric. If one, two, three, 
or more perſons at the ſame time touch very 
lightly with their fingers different parts of this 
perſon, and one two, three, or more perſons 
at the ſame time touch lightly different parts 
of theſe perſons, and continue to do ſo when 
the firſt mentioned perſon approaches the bar ; 
immediately on his cauſing the exploſion from 
the bar they will all feel a ſmart ſenſation, but 
none will feel it ſo ſtrong as the perſon who 
cauſes 
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cauſes the exploſion, In this experiment all 
the perſons concerned are to ſtand upon the 
earth, See page 15, and propoſition xii. 


.EXPERIMENT VI. | 
IsEr a glaſs tube open at both ends, which 


was about twenty-four inches long, and three 
inches wide, upon an air-pump ; the upper- 
moſt end was covered with a plate of metal and 
leathers : a moveable wire about twenty inches 
long was put through this plate in a collar of 
leathers, and at the end of this wire within 
the tube was ſuſpended a braſs ball. Then 
after having exhauſted the tube and eleQrified 
the coated vial, the wire which paſſed into the 


vial was brought near to the moveable wire 


in the plate, at the ſame time that a chain 
communicated with the outſide covering of the 
vial and the top of the air-pump. On doing 
this, it ſeemed as if part of the electric matter 
which was accumulated in the vial, paſſed out 
of it and through the diflipator ; though the 
diſtance of the brafs ball from the bottom was 
about twelve inches. For the experiment being 
made in the dark, a light was ſeen to dart in 
rays from the ball towards the air-pump. 
ExPERIMENT VII. | 
Tuis laſt experiment was repeated, and a 
perſon made -part of the circuit without re- 


ceiving the convulſive ſhock, 


P 4 ExpE- 
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ExPERIMENT VIII. 

Uros lowering the ball no change appear- 
ed, except that the light within the glaſs. 
ſeemed a little brighter. 

EXPERIMENT IX. 

WHEN the ball was raiſed twenty or fifteen 

inches, there was no light within the glaſs. 


EXPERIMENT X. 
On letting in part of the air, and trying all 


theſe experiments over again, no light was 
ſeen in the glaſs, nor did it appear that any 
electric matter eſcaped out of the vial upon 
. compleating the circuit in the manner we have 
now been mentioning. See page 84 and 85, 


I DESIRED a friend of mine, who has made 
the new kind of air-pump which I have men- 
tioned before, and to whom I owe the con- 
trivance of the electric machine repreſented in 
the firſt figure, to try what would be the ef- 

ſes in an electrified glaſs when the air was 
exhauſted ; and the account he has tranſmit- 
ted to me of the experiment is as follows, 

A GLass whoſe length was about one foot, 
and greateſt diameter eight inches, open at 
both ends, had one of its ends cloſed by a 
braſs ferril, which conſtituted one of the cen- 
ters on which it turned: the other end was 
cloſed with a metal plate: in the center of 
this plate was 2 — ſtem, which was ap- 


plied 
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plied to the arbor of a lath by which the glaſs 
was turned round. On one fide of this laſt 
plate was fixed a cock, by means whereof the 
glaſs was ſcrewed upon the air-pump. 

Urow rarifying the air within the glaſs 
about five hundred times, and afterwards 
turning the glaſs in the lath, whilſt at the ſame 


time it was rubbed with my hand, a conſider- 


able quantity of lambent flame, variegated with 
all the colours of the rainbow, appeared with- 
in the glaſs under the hand: this light was 
pretty ſteddy in every reſpect, except that 
every part of it was perpetually changing co- 
lour. When a little air was let into the glaſs, 
the light appeared more vivid and in a greater 
quantity, but was not ſo ſteddy, for it would 
frequently break out into a kind of corruſca- 
tions like lightning, and fly all about within 
the glaſs, When a little more air was let in, 
this flaſhing was continual, and ſtreams of 
bluiſh light ſeemed to iſſue from under my 
hand within the glaſs in a thouſand forms with 
great rapidity, and appeared like a caſcade of 
fire. Sometimes it ſeemed to ſhoot out into 
the forms of trees, moſs, & c. When more air 
was let in, the quantity of light was dimi- 
niſhed, and the ſtreams compoling the flaſhes 
narrower, The glaſs now required a greater 


velocity and harder friction, Theſe circum- 


ſtances 
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ſtances increaſed as more air was let in: ſo 


that by ſuch time as the glaſs was one third 
full of air, theſe corruſcations quite vaniſhed, 
and a much ſmaller quantity of light appear- 
ed partly within and partly without the glaſs, 
And when all the air was let in, the light ap- 
peared wholly without the glaſs, and much 
leſs in quantity than when the glaſs was in 
part exhauſted, 


"EXPERI- 
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EXPERIMENTS 


UPON 


Artificial Magnets. 


R. Boſe, profeflor at Wittemburgh, in 
a letter to the Royal Society in Lon- 
don, gave an account that he had been able, 
by the effects of electric matter meerly, to in- 
vert the poles of natural magnets, deſtroy their 
virtue intirely, and give it again de novo: but 
did not take notice of the method he made uſe 
of for that purpoſe: nor have I yet heard of 
any one per ſon who has ſucceeded in the mak- 
ing of theſe experiments. 


As I did not think it impoſſible that ſome 
change might be made in the powers of mag- 


nets by the electric matter, I was induced to 
try ſeveral experiments of this fort. And tho 
J did not obſerve any remarkable change, I 
thought an account of the ſeveral experiments 
would not be unacceptable in this Treatiſe. 


THE 
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Tur magnets I uſed in the following ex- 
periments were made by Dr. Knight, each of 
them about eight inches long. 

nnr I. .. 

Having obſerved the greateſt weight each 
of them could lift, which was nearly equal, I 
fuſpended one of them by a thread fifteen 
inches long to the end of the bar B B, with 
the north pole uppermoſt, and cauſed the 
wheel to be turned twenty minutes. On taking 
it from the thread, I found that it raiſed the 
ſame weight it did before it was electrified, 
| ExXPERIMENT II. 

I THEN ſuſpended the ſame magnet again, 
but with the ſouth pole uppermoſt, and after 
it had been electrified for the ſame length of 
time, I removed it from the thread, and found 
that it raiſed the ſame weight, 

EXPERIMENT III. 

By holding the north end of one of the 
magnets near a braſs globe ſuſpended by the 
electrified bar, I cauſed ſeveral exploſions be- 


[8 tween the magnet and globe; and on taking 
Is it away, I did not find any alteration made in 
4 its power. 


4 ExPERIMENT IV. 
Upon repeating the experiment with the 
ſouth pole next the globe, no viſible alteration 


enſued. 
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ExPerIMENT V. 

I 8xT the vial with the filings, after they 
were ſtrongly electrified, upon wax, and then 
taking one of the magnetic bars in my hand, 
I made the north pole approach the wire in 
the vial at the ſame time that I touched a braſs 
wire faſtened to the outſide covering of the 
vial with the ſouth pole: fo that in this caſe 
the magnetic bar was the diſſipator. And on 
doing this a large exploſion inſued, by which 
the greateſt part of the electric matter accu- 
mulated in the filings was diffipated. I re- 
peated the experiment ſeveral times, and could 
not find upon examining the power of the bar, 
that it had undergone any change, either with 
reſpect to its polar or magnetic virtue, 

EXPERIMENT VI. 

I REPEATED the ſame experiment arfequal 
number of times, with the ſouth pole upper- 
moſt, and did not find any ſenſible _ in 
the magnet. 

ExPERIMENT VII. 

I sUSPENDED the ſame bar again with the 
north pole uppermoſt, and then brought a 
thin plate of glaſs, which was laid on the palm 
of my hand, into contact with the ſouth pole 
of the magnet, and there continued holding 
it whilſt the wheel was continually turned for 
near thirty minutes. On my taking away the 

magnet 
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magnet, and trying its ſtrength, I found no 
variation, nor indeed any. alteration in its 


poles.” 
EXPERIMENT VIII, 
\-Inerzartd the experiment with the ſouth 


pole of the magnet uppermoſt, and the ſuc- 


ceſs ſeemed to be the ſame. 
EXPERIMENT IX. © 

AFTER ſuſpending the ſame bar again in 
thread to the electrified bar, I brought very 
fine filings of iron near it, and obſerved that 
the filings did not adhere to the bar ſo ſtrongly 
as when it was not electrified. 

EXPERIMENT X. 

' InTo a vial filled with quickſilver and co- 
vered on the outſide with lead, I put one of 
the magnetic bars inſtead of the crooked wire 
w, the north pole ef the magnet being with- 
out the neck of the vial, After electrifying the 
vial for a confiderable time, I found that the 
magnet had neither loſt nor gained ſtrength. 

EXPERIMENT XI. 


Uron repeating the experiment with the, 


| ſouth pole, no alteration was obſerved, 
ExPERIMENT XII. 

I xu put the fame bar into the, vial with 

the north pole out as before, and when the 

quickſilver and magnet were ſtrongly electri- 


"fied, I brought the end of a diſſipator made of 
| 4 braſs 
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braſs neat the bär, and Catlfed an expfsfienh. 
repeated this experiment about forty timirs, aid, 
upon Skathitiitly the power ef the thigh, T- 
 phietived little or vo alteitio; Bis flferenee, 

If rf, wi # dichmütiom öf Its Virtu.e. 
ETKFE AIM EMT XIII. 

I xzPEATED the 88 with the other 
bar the ſouth pole being without, and, io far 

21 was able to _ there did not appear | 
to be any remarkable difference. 

Ty EAI kk + TI. 5. 

Tax viar and bat being elechificd as ; fit the 
former experiment, ment of making uſe of 

a piece of braſs to cauſe the exploſion, I uſed 
one of the magnets as a diſſipator, and placed 
the ſouth pole of 6ne near to the north pole 
of the other, with a piece of braſs eight inches 
long between the poles, to prevent them acting 
upon one another. And to prevent the magnet 
which was without the vial from being affected 
by. the bar within, and the iron wire Hrround- 
ing the vial, there was another piece of braſs 
eight inches long in contact with the covering 
of the vial, and the other pole of the magnet. 

On electrifying the vial, and cauſing ſeveral ex- 

ploſions, I found that both the magnetic bars 
retained nearly their former virtue, 

Mz. FRANnKLyN has ſent an account, which 
was read at the Royal Society very lately, that 
he 
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be has melted. points of needles, which were 
very fine, with, the electric exploſion.” That 


theſe needles would at the fame inſtant acquire 
a certain degree of magnetiſm; and that their 
polarity would be a to the ſituation of 
the needles at the time of making the a 


ment. 
No as we ere had frequent inſtances of 


iron acquiring this amazing property in a mo- 
ment from lightning, this is no ſmall confirma- 
tion of what Mr. Franklyn. has advanced con- 
cerning the affinity between the effects of light- 
ning and electricity. N - 
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